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Bicycle Tools—IX. 
STEEL RIMS.—CONTINUED. 

From the polishing room the steel rims go 
to the electroplating room for the coating of 
copper which makes the standard finish of 
the Gormully & Jeffery work. Nickel 
plated rims are finished to order only, and 
but few of them are made. 
time when almost every finished metal sur- 


There was a 


face was thought to be improved in appear 
by nickelplating, and 
engine and machine tool 
treated ; but this practice was so distinctly 
against the true art of metal surface finish 
ing that it very quickly, and not foo quickly, 


ance even steam 


were so 


parts 


went out of fashion, and few would now 
think of nickelplating any large finished 
metal surface of a machine or any part 


whatever of a machine tool or steam engine. 
For small finished parts of machines exposed 


to the weather as bicycles are, however, 


nickelplating is a very useful and hence 
very appropriate finish. All the art and 


theory in general of electroplating is now 
well within common knowledge, so that to 
give it here would be merely to reprint 
contained many different 
easily procurable books. It is not the 
vention to present anything in these articles 
which can readily be found printed else 
where, therefore nothing need be said of the 


what is in and 


in- 


general methods by which the substance of 
a plate of metal connected to one pole of an 
electric battery is made to transfer itself to 
of metallic connected 
with the other pole; the is indeed 
wonderful, but it isa wonder so old that it 


the surface articles 


process 


has long ago ceased to excite attention. 
There are, however, many secrets in the 
art of electroplating known only to those 
who practise them, and, so far, no superin- 
tendent of a cycle shop plating room has 
been questioned who was willing to furnish 
any partof his own personal practice for 
publication, or even to disclose his methods 
under promise of secrecy. lam therefore 
wholly unable at this time to say how far 
these individual specialties of electroplating 
practice vary from the book methods, or to 
well-founded 
real value of these individual methods. 
cept the of 
the plating room, the 
Gormully & Jeffery 
establishment made no 
reservations except 
their japanning ovens, 
and as I am fortunately 


give even a as to the 


Ex- 


guess 


secrets 


able to give photo- 
graphs and full de- 
scriptions of ovens in 
use elsewhere which 
are almost precisely 
similar in detail and 
identical in general 


form and method used, 
readers will lose noth- 
ing in this particular. 

To my urgent re 
quest for the 
of the plating room practice, Mr. Jeffery re- 
plied that I could make of the 
camera, but that he himself did not know 

what workmen did in that 
that the head plater had methods of 
his own, and that was all he, Mr. Jeffery, 
knew about it, and he added that 


details 
free 


use 


exactly his 


room : 


it was all 


I was likely to find out myself. When I 
asked the master plater for specific informa- 
tion he seemed lost in amazement at the im- 
pudence of the demand ; when he recovered 
himself in some degree, he said that to give 
the information I asked would bring his own 
services down to a day wage level, and that 


with rim separating pins on the insides of 
the top rails, and on the top of the middle 
lengthwise rail shown clearly at the bottom 
in Fig. 68. There 
through the plating room when these pic 
tures were taken, and 


were no rims going 
these rims are shown 


in a rack too small for them, having been 





Fig. 68. 


he would certainly never give the slightest 
hint of his own methods for publication. 
As he admitted, however, that others knew 
as much as he did (some others,) and could 
produce equally good results, 1 do not de 
spair of obtaining full information finally. 
The Gormully & Jeffery plating room turns 
out fine work, of course, and the head plater 
said that he could copper a hundred wheel 
rims in the time it take plate 
twenty by any formula ever printed, and 
that the rims he plated had a harder surface 
and would take a higher and more durable 
finish than those plated the 
methods. All of this be 
again, as is often the 
trade secrets, it may 


would to 


by common 


may true, and 
vaunted 
that the 


the secret 


case with 
be found 
are like 


of the Keely motor, money makers only be 


secrets of electroplating 


PLATERS’ 
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cause they are secrets, and really of no more 
value for use than the methods in reach of 
the public. 

The polished brought into the 
plating room in wooden racks, one of which, 


filled with rims, is shown 


rims are 


in Fig. 68; these 


are simply pine strip structures, provided 


Fig. 69, 


put up for the picture ; the rim in its proper 
rack goes down and rests on the bottom rail 
This rim rack is substantially the same as 
that the 


wood have to 


used at the Plymouth shops for 
rims, but the wood rim racks 
be the more carefully made to exactly sup 
port and fit it. A wood rim very 
quickly loses its roundness if 


the rim 
improperly 
supported, and so makes a deal of 
the who put 
the spokes in the wheels, as the spokes are 


great 


useless work for ‘ stringers” 


X 
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in most cases put in to conform to the shape 
of the matter 
and wavy it may be, and hence a rim out of 


wheel rim, no how crooked 
shape makes a lot of work in truing up. A 
steel rim is not, perhaps, quite so likely to be 
round when finished as a turned wood rim ; 


neither of them are very nearly a true circle; 


1001 


i1 


the best that can be done with them is 
to avoid short crooks and have them look 
round, 

To avoid this 


wheel 


work in truing the 


‘stringing ”’ 


extra 
rim, several machines 
have been devised in the form of expanding 
chucks with a multitude of jaws, which put 
the rim nearly or quite round before the 
spoke setting or begins, and 
one of these, that devised in the ‘‘ Liberty” 


‘stringing ” 


cycle shops, is in constant use, and is held 
to be a great time-saver. Other attempts in 
this direction have proved less successful, 
and I have seen several such machines stand 
ing aside while the ‘‘ stringing’ was being 
done with next to no machine help what 
ever. 

The first operation on the steel rims in the 
plating room is to dip them one by one in a 
hot bath of lye, or ‘caustic potash” as it is 
called, consisting of a 10° per cent, solution 
of Hanson & Van Winkle’s concentrated lye, 
shipped in 400-pound barrels. The rims are 
next thoroughly rinsed in cold water. They 
are then scoured by hand, each rim separate 
ly, on an inclined board at the side of a water 
tank, witha hand brush and finely ground 
pumice stone, 250 to 275 


the 


rims scoured being 


day’s work rate, and are then 


Ue canal 
carefully rinsed in cold water. The next step 
is to put the scoured and rinsed rim through 
a bath of sulphuric or muriatic acid and 
water, a 5 per cent. solution of either acid 
indifferently ; the 
point ; muriatic and 
sulphuric acid are quite different in their ac 
tion on steel, but that both 
and either were used for the 5 per cent. solu- 
tion bath 


being used information 


was specific on this 
I was informed 


After the acid bath the rims are 
cold 
clean enough to wire, ready for placing in 
the first tub. 


again rinsed in water, and are then 


This multitude of operations 
to simply clean the surface of an article to 


be plated shows the different meanings 
which the word 

™ ‘‘clean” conveys to 

different minds. In 


the household a bath 
of hot soap suds fol 
lowed by careful 


rinsing and wiping 
with a clean cloth 
satisfies the most 
fastidious ;: if metal 


articles are scoured 
with sapolio or sim 


ele 


and 


ilar abrasive 


ments, soap 
water cleaning, rins- 
water and 
drying with 


ing in hot 
linen 


meets the extreme 
views of the house 
keeper ; in the gun 
factory or sewing 
machine shop a hot 
soda bath in sup 


| posed to clean work 


perfectly; in the 
plating room, where 
an absolutely clean 


metallic surface is a prime requirement, the 
then the 
scouring or abrading material, and finally 


lye bath comes first ; brush and 


the acid bath, with effective rinsings in cold 
water, which is the nearest known approach 


to a universal solvent, are found needful to 


really clean a metallic surface; up to the 
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acid .bath the rims are merely freed from 


grease and finger marks so that the acid 
bath can attack the entire surface and re- 
move the outer part of the metal itself, that 
is to say, actually take a thin skin off the 
whole surface of the rim metal; then the rim 
is held to be chemically clean, and it must 
be chemically clean to have it take a uni- 
formly adhering film of copper over its en 
tire surface. 

None of the scouring or dipping opera 
tions afforded a picture worth engraving, 
and, in fact, there is very little in any plating 
room to be disclosed by a picture. 

The wiring of the rim is easily done by 


using inverted ‘‘4” spring clips, which 
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avery common practice in metal finishing 
with lacquer, and-where the work is done 
on hot tables the lacquered articles are not, 
I believe, generally, and certainly not in 
the heat 
given by the steam table is enough to dry 


some cases, put in an oven to dry 4 
the work quickly. The lacquer used at the 
G. & J. shops was not specified. For some 
classes of work English lacquer is held in 
some large establishments as far superior to 
anything of American manufacture. Par 
ticular information on this point will be 
given later; it was collected in connection 
with another topic and is not at hand at 
present writing in Chicago. It would seem 
that the steam table should be far preferable 





spring in under the hooked edges of the 
G. & J. rims, and have the rod wires perma 
nently attached at the vertex of the “ V 

After wiring, the rims go first into an alka 
line copper bath or solution ; they are then 
rinsed in cold water once more and after 
ward placed in the 
the final coating of copper. 


‘duplex ” solution for 


The formule for these two solutions, the 
alkaline and the duplex, are secrets which 
the master plater could not be induced 
to make public. 

The plating tubs are the ordinary wooden 
vats shown in Fig. 69. The construction is 
sufliciently disclosed by the picture to en 
able those whochoose to reproduce it, as it is 
without peculiarities. 

The dynamos in use in the G. & J. plating 
room are the Brush ‘ nickelplater,” shown 
in Fig. 70. This is the Brush machine of 
1894-5, which has a very high reputation 
among electroplaters. It is, as Fig. 70 
shows, a horizontal machine on an inverted 
T-rail base, driven from a cone pulley at the 
rear, The photograph was taken from the 
machine in motion, but gives a good gen 
eral idea of its appearance. The electrical 
peculiarities which cause this machine to 
give a current of such perfect uniformity as 
is demanded by the electroplater are not in 
my possession at the present time, but may 
be given later. 

From the plating room the rims go to the 
polishing room, where they are put over a 
- cotton cloth rouge buff, as shown in Fig. 71. 
The only noticeable features of this opera- 
tion are the rather peculiar shape of the 
buff spindle stand, which has overhung top 
extensions reaching toward the workman, 
with the spindle boxes secured to the under 
sides of these extensions, and the large dust 
shield S, Fig. 71, supported on the wire W 
for the protection of the workman. The 
spindle is very long, and this spindle length 
with the top overhang of the frame exten- 
sions give the rim room to turn so that the 
bull can reach its entire surface. The spin- 
dle is double ended and carries a much 
sinaller buff at the rear end, which was not 
used in my presence. When the rims leave 
the buff they have a high lustre and a fine 
deep red color; to preserve this desirable 
appearance they are passed promptly into 
the lacquering room, where the lacquerer 
supports them on a pointed block B, Fig. 
72, secured to the top of the bench, and 
steadies them with the tips of his fingers in 
the hollow of the rim on top as shown, while 
he applies an even coat of thin lacquer, 
The rims are not heated previous to lac- 
quering, although heating on steam tables is 


LACQUERING Ris, 


Fig. 73 


to the gas-heated drying oven used by G. & 
J., and shown in Fig. 73. This is a sheet 
iron structure, with a large hinged door, 
quite clearly shown in the engraving, and 
heated with two rows of gas pipe drilled 
with small burner holes to give the multi 
tude of little flames shown in the cut. I do 


not think it possible that the lacquer could 
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be dried over these natural gas flames so 
cleanly as by heat imparted to the article 
previous to lacquering by a steam-heated 


table. This subject of lacquering will have 


DecemBer 19, 1895 


extends under the entire building, so that 
one of the unusual features of this foundr: 
is that the whole of the molding floor’ is 
supported upon columns, girders and floor 








we 
Tron I Beams and Brick Arches 
fF 
ae 
eee 
G y < eceemess 


Wall 











Cement Floor 


Wall 


<aAmerwan Machinist 
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further attention under the head of japan- 
ning. I do not believe that pure white 
enameled work, for instance, could be well 
dried over open flames of natural gas. | 
think the color would be likely to suffer in 
purity and brilliance. The work turned out 
by G. & J. gas-oven dried is, however, of very 
fine appearance, and I may be wrong as to 
the relative values of the steam table and 
gas oven for drying lacquered metal work. 
HuGH DoLNar. 
oe 
Fitting Up a Foundry. 


By CHARLES A. HAGUE. 


A short time ago the writer had the task 
of arranging and fitting up a large foundry 
with cupolas, pressure blowers, elevator, a 


beams, precisely as in the case of a war 
house. The cement floor of the basement 
was of unusually solid composition ; ther 
first being distributed over a bottom of 
good hard clay, stone spalls varying in 
size from 4 to 10 inches, and to a depth of 6 
inches ; then over this was poured and spread 
cement mortar thin enough to thoroughly 
fill the interstices, the top being finished 
olf in the regular manner with cement 
floors. The sidewalks upon the two street 
sides of the building are 16 feet wide, and 
as the building stands upon a corner a con 
siderable space under the sidewalks is avail 
able for storage of the various kinds of sand, 
pig-iron and fuel, removable covers in the 
sidewalks giving easy access for dump- 
ing such raw materials. The space under 
the sidewalks forms a continuation of the 
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Fig. 2 


special and rather novel molding floor, and 
a belted power outfit. 

The foundry is situated in the manufac 
turing center of a large city, upon property 
too valuable to be used for yard room, so the 
building itself was arranged for the accom- 
modation of all the usual details of opera- 
tion, and as most of the work was of the 
snap-flask order, and also of duplicate work 
in sets of flasks, the matter of flask storage 
was not so formidable as it at first might 
A few castings weighed as high as 
from 1,500 to 4,500 pounds, but did not 
amount to very many in number. 

The building is the form of the letter 
‘L,” the long leg of which contains the 


seem, 


greater part of the main foundry floor ; the 
short leg accommodates part 
of the foundry floor, also the 
cleaning room, tumbling mills, 
grinding machinery, etc., upon 
its main floor. The short leg 
of the ‘‘L” is three stories 
high, and the long portion of 




















the building is a high one story 
structure with truss roof, thus 
" leaving the greater part of the 
main foundry floor clear and 
free from obstruction. The 
second story of the short build- 
ing contains a machine shop, 
and the third story is arranged 
for pattern storage, with racks 
and stalls which are lettered 





and numbered so as to bring 
this necessary but trying detail 
of foundry management down 





we to the lowest possible terms of 
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FOUNDRY PLAN. 





annoyance. A basement witha 
floor, the 
clear hight between the floor 
and the under edges of the first 
floor) girders; being 10 feet, 


good solid cement 





basement, so that supplies can be readily 
transported to the elevator. The main floor 
of the building is about 4 feet above th: 
sidewalk, thus permitting of the use of larg: 
ports or windows, between the sidewalks 
and the main floor, for the further reception 
which through 


went directly into the basement ; the side- 


of materials, these ports 
walks of heavy planking were made strong 
enough to safely bear the heaviest teams and 
loaded wagons. 

The short leg of the ‘‘L” extended about 
100 feet upon one street, and the long leg 
250 feet along the other street, both parts 
of the building being 60 feet wide. The 
foundry floor proper extended to the front 
of the short part, leaving the cleaning and 
mill room, 40x60 feet, at the end of the 
short building, the main foundry floor being 
250 feet long and 60 feet wide. The cupolas, 
two in number, were placed in a special 
small building, situated in the inner corner 
of the ‘‘L,” the cupolas facing the side of 
the main room and with their spouts ex- 
tending through the wall. This small build- 
fire-proof, being con- 
brick and iron, and 


ing was absolutely 
structed entirely of 
containing cupolas, charging floor, and press- 
ure blowers ; the latter being located in the 
The charging floor was accessi- 
which served the 


basement. 
ble from the elevator 
building, this elevator having a platform 12 
feet long and 7 feet broad. 

The main floor of the foundry is peculiar 
in its construction, being supported upon 
heavy spruce floor beams 3x16, these in 
turn resting upon 12x12 girders, the entire 
mass supported by heavy cast-iron columns. 
The wooden flooring is 2-inch spruce plank, 
laid diagonally, and upon this was laid a 
floor of hard brick, similar to a common 
brick sidewalk, covering the entire main 


floor of the foundry proper. Runways, com- 








ily 
Te)! 
the 
re 
lks 
ion 
rts 
de- 
me 
ind 


out 
leg 
irts 
The 
ont 
ind 
the 
ing 
las, 
cial 
ner 
> of 
eXx- 
ild- 
‘On- 
and 
ess- 
the 
»Ssi- 
the 
n 12 


liar 
pon 
ep in 
\tire 
nns. 
ink, 
ida 
mon 
nain 
‘om - 


* Decemper 19, 1895 


posed of cast-iron plates § inch thick and 
4 feet wide, extended the entire length of 
the molding floor, through its center, and 
also branched off to the spout of each cupola. 

The melted iron was distributed to the 
extreme ends of the floor by means of 
two large tipping ladles, each holding about 
1,500 pounds of metal, these ladles, mounted 
upon two large wheels and a steering wheel, 
being arranged to tip to either side, and 
double spouted for filling the hand ladles. 
The small work near the cupolas was poured 
by hand, the men catching the iron directly 
from the cupolas as it ran into the large 
ladles, There were generally a dozen double- 
handed ladles in service, so that when once 
the heat began generally the cupola was 
never plugged, but ran completely out, any 
small balance being run into pigs before the 
bottom wasdropped. It was at first thought 
that there might be a tremor of the main 
floor to an extent which might endanger 
A few experi- 
ments, however, satistied the owners that 
When the 


main floor was paved, it was found that a 


the firmness of the copes. 
the risks were really very small. 


perceptible tremor was one of its charac 
teristics, sure enough, and before the time 
for the first heat rolled around some little 
anxiety was felt, but the very first trial 
Swept away all the ideas that the sand would 
not hold together, and a better working 
foundry cannot be found. 

As already stated, there was a machine 
shop upon the second floor of the sbort 
building, driven by one long line shaft 
through the center of the room of 100x60 
feet, the shaft running lengthwise of the 
room. Four tumbling mills, unusually 
large, situated upon the main floor, were 
driven from a line shaft extending along the 
end wall of the building, these mills being 
proviaed with exhaust fan conveniences, 
the fan driven from the same shaft as the 
mills. Four heavy double-wheel grinding 
machines were also situated in this room ; 
these machines of special design (by the 
author) were driven from a shaft beneath 
The ele 


vator and the blowers for the cupolas were 


the main floor in the basement. 


also driven from shafting in the basement. 

The source of power was a line shaft in 
the middle of a large building upon the 
opposite side of the street from the foundry, 
and the problem was whether to cross with 
a wire rope overhead or by means of a 
shaft through a tunnel under the street. 
All things considered, conspicuous among 
the considerations being the power of the 
city authorities, which was rather against 
the wire rope on account of the fears of 
obstructing the operations of the fire de 
partment at some time or other, and the 
convenience of a private means of communi- 
cation between the buildings afforded by 
the tunnel, the decision was in favor of the 
tunnel. 

The line shaft from which the power was 
taken was 32 inches in diameter, and made 
It was desired 
possibly, a maximum horse- 


265 revolutions per minute. 
to transmit, 
power of 75, with easy belt conditions, so a 
pulley 42 inches in diameter to carry a 24- 
inch belt was put onto the line shaft. It 
was considered that the most important item 
in the entire outfit was the speed of the 
pressure blowers, and therefore the speeds 
of the various lines to be driven were calcu- 
lated with this object particularly in view, 
it further being decided that allowances 
which would even drive the blowers a little 
above the desired speed were to be pre- 
ferred to any possibility of the contrary. 
Therefore allowances for slippage and loss 
were made at every transmission of the 
power from one pulley to another. An 
allowance of 2 per cent. of loss in speed 
for each pulley delivered to was made, so 
the drive from the 42-inch pulley on the 
initial line was to a 41-inch pulley upon a 
jack shaft at the side of the room ; this jack 
shaft in turn, with a 42-inch pulley, drove 
down through an opening in the floor toa 
41-inch pulley upon a jack shaft in the 
basement, and through a pair of miter gears 
the power was transmitted to the tunnel 
shaft which extended through the tunnel 
across the street. It will be interesting to 
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know that the allowance for loss of speed 
of 2 per cent. was just about right under 
the conditions for each drive, although the 
loss was probably a little less for the hori- 
zontal belt, and a little more for the vertical 
belt ; at all events, the tunnel shaft, as far 
as could be ascertained from many trials 
with a speed indicator, made just about an 
average speed of 265 R. P. M., which was 
the speed of the line. shaft in the room 
above. 

The tunnel shaft was 32 inches in diam- 
eter and 80 feet long, supported upon post 
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hangers at one side of the tunnel. It ex 
tended ten feet within the basement of the 
foundry building at the outer corner of the 
“LL.” A pulley 60 inches in diameter was 
put upon the foundry end of the shaft, and 
revolved between two solid pine posts 10 
inches square, extending from the basement 
floor, into which they were set, up to a 
heavy cleat secured to the under sides or 
edges of the main floor beams, each post 
supporting a hanger for the shaft bearings 
This pulley, at 265 revolutions per minute, 
gave a belt speed of 4,160 feet per minute, 
with a belt 16 inches wide. 

The first line shaft in the basement, and 
which received its power from the tunnel 
shaft, was 65 feet away from the tunnel 
shaft and was driven by a 48-inch pulley. 
This line, 34 inches in diameter, was sup 
ported by extra heavy hangers, and at the 
driving pulley a hanger was placed at each 
side of the pulley, each hanger being stayed 
by a finch guy rod, made adjustable, and 
led off to take the strain of the belt and 
prevent the shaft being drawn out of line 
by the driving strain. The shaft was placed 
as near to the floor beams as the diameter of 
the pulley would safely permit. 
eral arrangement and conditions brought 


The gen- 


the rim of the 60-inch pulley on the tunnel 
shaft within 6 inches of the basement floor, 
and the belt driving from this pulley onto 
the 48-inch pulley above referred to would 
completely shut off the passageway from 
the tunnel to the foundry basement, and to 
meet this difficulty the belt. was raised and 
carried upon idlers, with the return to the 
driven pulley at the top running over one 
idler, and with the driving or pulling part 
of the belt underneath running over two 
idlers. This gave 6 feet in the clear be- 
tween the lower portion of the belt and the 
basement floor, See Fig. 2. 

A speed of 325 R. P. M. being desired for 
the first line mentioned, the ratio between 
60 and 48 would give 331 R. P. M., and 
this, discounted 2 per cent., would just 
about make 325, so a 48-inch pulley was 
used. As the blowers for the cupolas were 
the objective point, as far as any particular 
matter of speed was concerned, they were 
taken up next, and the problem worked 
backwards, so to speak. These blowers, 
two in number, are No. 7 Sturtevant steel 
pressure blowers, mounted upon 8-inch 
square pine posts, two posts to each blower, 
in the basement room directly beneath the 
cupolas. The cupolas being supported upon 
the main floor level, so leaving the base- 
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ment of the small fire-proof building clear 
and free from incumbrance, the arrange- 
ment of the blowers, a separate one for each 
cupola, was so that their delivery openings 
were directly upward, thus avoiding all 
bends in the blast pipes excepting the one 
necessary for the turn into the cupola. See 
Figs. 3 and 4. 

The blowers were driven straight from a 
2,°, line shaft making 425 revolutions per 
minute, they having been calculated to run 
at 2,300 revolutions, but the ratio actually 
figured up to 2,555 and then discounted 10 
percent. on account of the great difference 
between the pulleys on the line and those 
on the blowers, so that the chances are that 
the blowers never fell below what was de 
The blower 
line shaft was driven by a pulley 22 inches 


cided upon as normal speed. 


in diameter, carrying a 10-inch belt, receiv- 
ing its power from a second line shaft in the 
main basement, the blower line extending 
out into the main basement for the purpose, 
this second line making 319 R. P. M. and 
carrying a 30-inch pulley driving to the 22 
inch upon the blower line, a discount of 2 
per cent. being made between these two lines 
to allow for loss of speed, the result being a 
trifle above normal. 

This second line shaft was driven from the 
first line already mentioned, equal pulleys of 
36 inches diameter being used upon both lines, 
the speed of the second line being discounted 
2 per cent., and so brought down to 319 
from 325, the speed of the first line given 
above. The ratio between the second line 
and the blower line by the actual proportion 
vives 433 to the latter, but the discount of 2 
per cent. brings it down to just about 425 
R. P. M. with the leeway upon the faster 
side of the account. 

The blower line is 40 feet long, and prob 
ably a more beautifully running shaft could 
not be found. The pulleys driving the blow 
ers are 36 inches in diameter and of 6 inches 
face, carrying 54-inch belts of raw hide; 
these 36-inch pulleys were machine molded, 
and one of themis so perfectly made that no 
balancing weight is required upon its rim, so 
that when running at 425 revolutions per 
minute the arms completely disappear and 
the rim appears to be mysteriously sus 
pended in the air, as no variation or mark 
The other 
pulley upon the same line and within 15 feet 


to catch the eye can be observed. 


of the perfect one required a half pound of 
iron to preserve its balance, going to show 
exactly 
alike” from the same patterns and yet 


that the making of two machines ‘ 


operating differently can be very easily ac 
complished. The hangers supporting this 
blower line shaft are secured to the iron 
beams which form a part of the floor above, 
making everything so thoroughly solid that 
not the slightest sound can be discerned 
when the shaft is running at full speed be- 
fore the blowers are started. 

The 30-inch pulley on the second line 
shaft, for driving the blower line, is a fric 
tion clutch pulley, left normally in clutch, 
and when it is desired to start the blowers in 
the afternoon the clutch is thrown out, the 
blower belts put on and the clutch again 
thrownin; this particular method was not 
exactly contemplated at first, the idea being 
to throw out the clutch and leave it out, but 
the blower line turned so easily that it grad 
ually acquired considerable speed, blowers 
and all, so that it was thought best to throw 
off the blower belts and allow the shaft to 
run, this incidentally keeping the belts out 
of strain when not in use, and saving the 
wear upon the hub of the friction pulley. 

The machine shop is driven from the first 
line in the basement by a quarter turn belt 
passing up through the first story. The 
speed desired in the machine shop was 125 
R. P. M., and as it was evident in the nature 
of things that considerable difference must 
exist between the pulleys, and as it was fur- 
ther considered that the belt must be a quar- 
ter turn, it was decided to add 5 per cent. to 
the speed of the machine shop line before 
establishing the ratio. This made 131 against 
$25, resulting in a 48-inch pulley on the up- 
per line, and a 19-inch pulley below. The 
grinding machines upon the main floor in the 
cleaning room already referred to are driven 
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directly from the first line shaft in the base 
ment by 5-inch belts, the machines being lo 
cated directly above the line shaft, and the 
machines started and stopped by tightening 
or slackening individual belts for each one, 
one important feature of this arrangement 
being that when the machine is at rest the 
belt is both at rest and completely loose ; also 
the drive being from below the floor, all 
above is free from obstruction and danger 
to the operator, The writer has used a good 
many of these grinders and they are ex 
tremely convenient and serviceable, ar 
ranged as they are with two emery wheels 
revolving in opposite directions at diagonal 
ly opposite corners of a heavy iron table, so 
that two men may work at one machine 
completely out of each other's way. Suit 
able hoods cover the emery wheels except 
at the working point, and these hoods are con 
nected to an exhaust fan which thoroughly 
removes all gas and dust from the workmen 

A third line shaft at the end of the clean 
ing room, driven from the second line in the 
basement, transmitted power to the large 
tumbling mills. These mills also are provided 
with hoods and exhaust fan connections, so 
that when the cleaning room is working at 
full blast the atmosphere is most comfort 
ably clear of dust and smoke, beneficial alike 
to the men and the machinery, resulting in 
more and better work at less expense in 
power and repairs than could possibly be 
accomplished under conditions of dust and 
dirt usually found in the old-fashioned way 
of cleaning castings. 

—- ae 
Congress and the Paris Exposition of 
1900. 


An important petition to Congress is now 
in circulation, which should be immediately 
signed by American manufacturers, by ex 
porters and would-be exporters, by all 
whose business interests are allied with the 
development of international commerce—by 
all in fact who have the progress and _ pros- 
perity of themselves and the nation at heart. 
The paper referred to rehearses the fact that 
the Exposition of 1900 has been projected 
upon a grander scale than any previous 


International Exposition, and therefore 


affords an exceptional opportumity for 
American exporters and manufacturers to 
secure the attention of foreign buyers. 
The United States at the Paris Exposition of 
1889 presented an appearance which con 
trasted in a most humiliating way with the 
exhibits from other nations. The lament 
able spectacle was chietly because a corps 
of American exposition officials was late and 
hastily organized, and no time was left for 
proper planstosecure the attention and co- 
operation of all American industrial elements. 
The manufacturers of Europe begin years 
in advance for an Exposition in Paris, recog- 
nizing it as the world’s central mart for 
international trading, and they are now 
busily organizing for the Paris Exposition 
of 1900. 
secure a display of manufactured products 
which will be a fair and true indication of 
the variety and comprehensiveness of Ameri- 


Four years is barely suflicient to 


can products, and of their many advantages 
to the traders of the world in price, design, 
workmanship and finish. 

The petition asks that an adequate sum 
be promptly appropriated for the purpose of 
organizing, on a thorough basis and an ex- 
tensive scale, exhibits of American products, 
and that the President be authorized to ap- 
point at once a Commissioner General and 
an Assistant Commissioner General, who 
shall both hold office until after the closing 
of the Exposition and of the business in con 
nection witb it. 

Copies of the petition may be obtained of 
8S. Levy Lamson, 54 Broad St., New York. 
te 

It is said that an American syndicate has 
secured from the Chinese Government a 
franchise to build a railroad to run from 
tidewater to Pekin. It will be about 200 
miles long, and will tap a valuable coal dis- 
trict, itis said. A. W. Bash, of Port Town- 
send, Wash., has arranged the affair, and 
prominent capitalists are mentioned as in- 
terested in it. 
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The Robbins Lathe Tool. 


The accompanying engraving is of a new 
lathe tool. the 


which are that it 


distinguishing features of 
is entirely free of screws 
and all projecting parts, that the cutters are 
made of plain square bar steel and are very 
quickly and easily inserted or released, whil 
at the same time they are securely held when 
inuse. The body of the toolis madeof steel 


hardened, and in the bottom is milled a rect 


angular groove, deeper in front than at the 


rear, the inclination of the bottom of this 
which deter 
Under the 


which is held in 


groove being about 7 degrees, 
mines the top rake of the tool. 
tool is a wedge-shaped key 
place by a small pin which passes through a 
slot in the key, allowing it to move freely, 


endwise, a short distance. Thus the cutter 


when inserted to its proper place, is fastened 
by lightly tapping upon the large end of the 
key, and as this key projects below the body 
of the tool, the binds all to 
gether firmly. 
made of any 


tool post screw 

Cutters can of course be 
desired length, and can be 
ground in any required form. The cut is 4 


size of the regular 1 x § inch tool in which 


the cutter is made of inch square bar steel 


This tool is made by Ernest F. Robbins, 


Burrville, Conn. 
—____ <-> 


Column Milling Machine. 


herewith a column milling 


is designed especially for 


We illustrate 


machine which 


use in architectural and other structural iron 


works, where many columns are to be 


faced. 

Recognizing the importance of securing 
exact parallelism between the faced ends of 
used in buildings 


columns, especially 


where several of these are superposed one 


upon another—the machine is made so that 
it is difficult to make the 


otherwise than parallel 


ends of the work 


The column to be faced is held between 


self-centering jaws, which are moved across 


HP ymasunegre 


HRT 


the bed simultane ~!v by feed screws con 
nected by suitable gearing. 

Both heads are movable upon the bed to 
suit different lengths of work, 
adjustment of cut the cutter head is moved 
forward by the hand wheel seen at the left ; 


and for exact 


and, when once set, retains its adjustment 


and will make any number of columns the 


ay 
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same length, except for wear of the cutters, 
which takes place slowly. 
Each head is designed to hold twenty cut- 
ters made of self-hardening steel, and the 
work can be advanced at the rate of one 
inch per minute and returned at 34 inches per 
minute 

The heads are 
machines have been built for columns up to 


though 20 feet is the 


36 inches diameter, and the 


30 feet long usual 


length. 
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The machine is built by Hethington & 
serner, Indianapolis, Ind., and is the out- 
growth of their own experience in the line 


of work for which it is designed; a depart 


ment of their establishment being devoted 
to such work. 
a+ 
Self-Emptying Centrifugal Oil Separa- 
tor. 


Those who have tried it know the value 


of a centrifugal machine for separating oil 
from chips or small pieces of work made on 


the screw machine, and our illus 


tration shows such a machine which 
is an improvement in that it is unnee 
cover 


essary to remove the from the 


vessel, and that it automatically 
empties itself of chips or work after 
the oil has been extracted. 

In operating the machine it is 
necessary only to throw the material 
from which the oil is to be separated 
into the machine, 


open top of the 


and set it in motion. It runs at 


1,800 revolutions per minute, and 


the centrifugal force throws the oil out over 
the edge of the 


trough shown 


basin, and into the circular 


inside the casing, whence 


it flows into 


When the oil ceases to tlow 


a pail placed to receive it. 


a simple move 


ment allows the lower portion of the basin 


to slide down upon the shaft to the position 
dotted lines, and 


indicated by the upon 


again starting the machine the material is 


thrown out upon the inclined plate shown 
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and is delivered outside the machine. 
So that the amount 
is very much reduced, 
the machine increased. The 
machine is self-balancing, runs with 
little power, and is 34 inches high, 


below, 
of handling of material 
and the efficiency of 
considerably 
very 
26 inches 
in diameter. It is made by the Lodge- 


Davis Machine Tool Co., Cincinnati, O. 
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Progress of Worm Gearing in Europe. 


gearing for 


It has been stated that worm 


electrical power transmission should only be 


used with low-speed motors This stat 
ment is directly challenged by a German 
writer who says that high-speed motors 


should be used to get the best results An 
account of some recent experiments is given 
The worm employed was 8} 
it had 
gaged with a bronze 


inches in diam 


eter ; amultiple ring bearing and en 
worm wheel of 28 teeth, 
14% inches in diameter, the entire gearing 
running in oilina cast-iron box. A 20 horse 
drove the 


brake on the worm 


power electric motor worm at 
1,500 revolutions, and a 
wheel shaft gave a useful performance of 21 
horse-power and an efficiency of 87 per cent. 
The writer was of the opinion that the effi 
ciency of the motor if fully loaded would be 
increased beyond 90 per cent. if the 
high, the tool steel 


polished, the worm teeth of bronze, 


speed 


were worm made of 


and the 
friction of the whole mechanism reduced by 
starting disks upon both ends of the worm, 


A writer in 7he Engineer, London, relates 


how he saved money for his firm by the 






SELF EXTRACTOR, 


EMPTYING OTL 


use of a worm-driven contrivance. He 


says 


A contract had been entered into—without 
my cognizance—by which we were to man 
ufacture a large hydraulic press, having 
three tables 12 feet by 16 feet, each casting 
weighing about 16 tons, and this contract 
was taken although we had no planing ma- 
chine capable of planing any surface wider 
than 9 feet, and no cranes in the erecting 
shop able to lift more than 10 tons. In or 
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der therefore to avoid the enormous expense 
of getting these castings machined out— 
quotations for which reached £450 for the 
three, exclusive of carriage. which would 
have amounted to about £90 out and home, 
making a total of £540—1 took a large face 
plate which had formed part of a broken-up 
lathe, fitted it to a large hollow cast-iron 
shaft that was fortunately lying on the prem- 
ises, had some castings made in segments to 
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bolted this to the rim . 
the face plate, fitted a small worm to j 
keyed it on the same shaft with a 4-fo 
pulley, and had a pattern made of a simp 
form of slide rest, fitted with a capstan 
the end of the screw to actuate the fee 
bolted the slide-rest firmly to the face plat 
formed a temporary bearing in the recess ¢ 
in the hydraulic table, and another beari: 
bolted to a large iron girder, which was als 
on the premises. The girder was bolted t 
stack of foundry molding boxes by tie rod 
passing through the stack to plates under 
neath, and with a small engine of 3 hors 
power to drive the pulley the apparatus w 
complete. With the attention of one man w 
machined the whole of those castings i 
about seven weeks, and I believe the wor 
was accurately done, although, perhaps, n: 
done so perfectly as it might have been in 
planing machine of sufficient width. Th 
total cost of all the new material, pattern 
lifting and fixing of one of the tables, wa 
38, and the wages on machining the cas 
ings, substituting one table for another, ur 
til all three had been machined, was £32, tl 
total cost being £70. 


form a worm wheel, 


There is undoubtedly among mechani 


especially some of those of the old school, 


well-defined prejudice against worm gear 
ing, a prejudice largely begotten, we may 


believe, of faulty applications of such gear 


ing in the past. We happen to know of 
case where a man refused to buy a millin 
that otherwise 


machine, suited him exactly 


because the main spindle was driven by 
worm, and bought a spur-gear machine tha 
was far less adapted to his purpose. Som: 
worm gearing in use in these days upon el 
vators is doing excellent missionary servic: 

for the cause of worm gearing in general, 

— 

» Teach Locomotive Engineering. 
The University of Minnesota at Minneap 
olis has taken up ‘‘ locomotive engineering 
will teach that 
which 
pertains especially to locomotive designing 
The work will be under the direction of 
Prof. H. Wade Hibbard, of whom the pro 


spectus issued by the university says : 


as a branch of study and 


branch of mechanical engineering 


after 


he sper 


In preparation for this specialty, 
graduation from Brown University, 
three years in the shops of the Rhode Island 
Locomotive Works. After a technical cours: 
at Cornell University he had experience i: 
designing and testing for three years unde: 
the mechanical engineer of the Pennsylvania 
Railroad. 


spent under salary in Europe, 


During this time one summer was 
studying for 
The Chief ot! 
Power referred in the highest term 


eign locomotive engineering. 
Motive 
to his work as an engineer. 





He then became chief draftsman of th 
Lehigh Valley Railway system, performing 
the duties of mechanical engineer in loco 
motive and car designing, shop machinery 
and other general railway work advisory t 
the Superintendent of Motive Power. Th: 
eight and ten wheel locomotives and tenders 


designed during this time have been full) 
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llustrated and very favorably commented 
ipon by the railway press. Professor Hib- 
vard is a full member of the American So- 
iety of Mechanical Engineers, and of the 
\merican Railway Master Mechanics’ Asso 
iation, being now chairman of the commit 
ee upon locomotive grates. 
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made in different shops; for instance, one 
manufacturer was skilled in making the bar- 
rel; another, the stock; another, part of the 
The vari 
ous parts were assembled at the Tower of 
London, and it was there that the ‘‘ cut and 
try” plan commenced, filing a little here, 
clipping off a little there, with several trials 


lock, and so on through the list. 























THE OLD Way. 


‘he Development of the Drop Hammer.* 


By C. E. BILuines. 

From 1847 to 1862, among the green hills 
of the State of Vermont, there was located 
one of the best equipped plants for the man- 
ufacture of machine tools in this country. 
It was there, in the years of 1854 and 1855, 
that most of the machinery was built for the 
manufacture of the then celebrated Enfield 
rifle for the English Government, on the in- 
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before the parts would go together satisfac- 
torily. 

On the introduction of American machin 
ery and tools, all this was changed, for it 
was possible to machine the pieces of the 
arms so that parts of the same kind would be 
exact duplicates of each other; consequently 
the cost of production was reduced and the 
quantities in a given time increased over the 
old method. 

To America is due the credit of introducing 
the interchangeable system in the manufac 
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MopERN Drop HAMMER CONSTRUCTION. 


erchangeable system. Previous to that time 
hey had made their fire-arms on the ‘‘ cut 
nd try” plan, or by what we would term in 
his country hand work. The parts were 


*President’s address delivered at the annual 
neeting of the American Society of Mechanical 
“ngineers, Dec. 2, 1895. 


ture of fire-arms, sewing machines, watches, 
etc. 

It was necessary to have uniform forgings 
so that they could be handled in special fix- 
tures adapted to the different parts. The 
art of forging in dies at that date was the 
weak point. Drop hammers had not come 
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into use, and all the forgings were made by 
the old hand swedging process represented 
by this sketch. A base of cast-iron with 
suitable opening in the top for keying the 
guide stock and lower die, the upper die 
made to work freely up and down in the 
guide stock. In the 
were cut the forms of the parts to be forged 


faces of the two dies 


The power used was hammer and sledge 
wielded by the smith and helper 

So far as I have been able to learn, drop 
hammers were first used by Col. Sam Colt 
about the year 1853, in the manufacture of 
the celebrated revolving fire-arm that bears 
his name, 

The hammer of the Colt drop was raised 
by a vertical revolving screw. In the first 
year of the war, Golding & Cheney obtained 
United States patent on a drop hammer, the 
principal features of which were raising the 
hammer by a leather belt between friction 
rolls. These friction rolls are in use to-day 
on what are considered the best hammers for 
drop forging In other respects there have 
Some of the lat 
est of these improvements | will endeavor to 
explain 


been great improvements 


COUNTER-BALANCED TREADLI 
Is made from one piece of steel forging 


The advantage of this construction is that it 
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FASTENING BOARD 
does not become ‘‘shackly”’ from wear, and 
when the pressure is put on one side the op 
posite side acts simultaneously, and the 
mechanism on either side of the machine does 
its work as it was designed to do. Instead 
of springs to hold the treadle in a raised 
positioa, a counter-balance is provided which 
runs across the back of base and is attached 
at either end to levers whose fulcrums are 
pine driven into the sides of the base, the 
short ends of the levers having projecting 
points extending underneath the sides of the 
treadle and holding it in the raised position 
desired. 

The improvements claimed for the counter 
balanced treadle are that the pressure re 
quired is the same at the start as at the finish 
of the movement of the treadle, and that the 
construction is such that repairs are not fre 
quently needed, as in the cases where the 
springs or pulleys and chains are used. 


COMPOUND LEVER DEVICE 


For operating the lifting or head mechan 
ism. This device was designed with a view 
to lessen the shock of the blow given to the 
‘friction bar” by the hammer when in opera 
tion. 
bar, having a projection on the inner side, 
which acts as the fulcrum of the lever, whose 
short end is a fork which engages with pins 
projecting from the left hand upright, and 
whose long end is actuated by a pin in the 
hammer, which pin is placed as near the 


It consists of ‘a clamp on the friction 


right hand side of the hammer as is practi- 
cable, in order to enable the long arm of the 
lever to be made as great a length as possi 
ble, thereby reducing the speed of the move- 
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ment given to the friction bar, and incident 
ally the shock of the blow 

All of this tends to obviate the necessity of 
repairs, as it reduces the tendency of the fri 
tion bar to become crystallized 
to all the 


ind it imparts 
friction mechanism a moderate, 
easy motion, which is conducive to the dur 
ibility of that part of the machine 

Another feature of this device is the ease 
with which it is adjusted for the different 
hights from which the hammer falls. There 
is only one nut to turn, and when this is 
loosened the clamp is perfectly free upon the 
bar and will drop from its own weight, or 
can be raised with one hand. This one nut 
is sufficient to hold the clamp in place, as the 
latter is not subjected to the sharp blow as 


in the old method. 


JOINTED SWINGHEAD CONSTRUCTION 


The main idea of this construction is to 


lessen the expense of repairs. The two 
sides of the head are connected by il heavy 
web at the bottom edges, through which 
there is a rectangular hole to accommodate 
the board. The 


sides are fastened to the main head-casting 


upper halves of the two 


by a hinge-joint at the rear, and are. pri 
marily held in place by small swivel bolts, 


same as used on a lathe center-rest, and in 
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cidentally by two of the head bolts which 
pass through the upper and lower parts of 
the head and through the top of the up 
rights. 

By removing two bolts and loosening 
two more, and swinging open the caps, it is 
possible to remove any part of the head in 
detail, obviating the necessity of taking off 
the entire head by means of blocks or hoists 
when repairs are needed, 

On both sides of the machine, running 
horizontally 


through the upper part of 


uprights, through the web of the lower 
part of the head and into the rectangular 
hole in the latter, good stout bolts are used 
which hold the upper part of the machine 
rigidly together, and relieve the head bolts 
proper from all shearing strain and also ob 
viate the elongation by wear of the holes in 
the uprights. The eccentrics are made of 
steel castings, which are stronger and more 
durable than bronze or gun metal. These 
are Chambered and babbitt lined, this lining 
being easily replaced when worn out. The 
sliding rear boxes for adjusting the friction 
are operated in the usual way. 


PAPER PULLEYS. 


Experience has shown that iron pulleys 
They 
become crystallized and break, and some one 
is likely to get hurt. Wood pulleys with 
iron hubs are very good, but the compressed 


are not reliable for drop hammers. 


paper pulleys give the best satisfaction. 
light with their 
strength, are elastic, and give excellent belt 
surface. 


They are as compared 
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METHOD OF FASTENING BOARD IN 


HAMMER. 
An oblong cavity from 4 to 8 inches long, 
14 inches wide, 
That 


which is toward the back 


and about 5 inches deep, by 
is machined in the top of the bammer. 


side of the cavity 
of the 
grees, the cavity 
than at the 

being 


hammer has a bevel of about 15 de 
being smaller at the top 
bottom. The front side of the 


cavity straight, the rear side of the 
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earth where 
In fairly hard 
‘hard pan” 


ticularly the foundation of the 
the machine is to be located 

ground, such as clay, or where 
can be reached within fifteen feet of the sur 
face, the following 
satisfaction: At the 
tion put in two or three feet of broken stone 


that place 


construction will give 
bottom of the excava 
and Portland cement; on top of 
chestnut timbers on end. These timbers to 


be sawed on four sides and bolted together, 
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Drop HAMME 
lifting board has a bevel corresponding to 
that on the rear side of the cavity. The 
board is dropped into the 
plate placed against the front side of board, 
and two or three steel wedges lightly driven 
with a hand hammer between the board and 


cavity, a steel 


the front side of cavity. At every blow of 
the hammer, when the machine is working, 
these wedges become tighter and the board 


more firmly held. 


FOUNDATIONS, AND INCIDENTALLY THE 
RATIO OF THLE BASE AS COMPARED WITH 
WEIGHT OF HAMMER, 


There seems to be a variance of opinion 


in regard to the proper foundation for a 
hammer. 


peared in the technical journals in regard to 


drop Several articles have ap 


same. Some favor a rigid, rock-like founda 
tion, and others favor an elastic construc- 
tion. It seems to me that the weight of the 
base of the machine as compared to the 
weight of the 
should have more or less consideration in de 


blow given by the hammer 
termining the construction of the founda- 
tion. It is apparent that if a man tried to 
do some hand forging with an ordinary flat 
iron held bottom up between his knees for 
an anvil, the results would not be altogether 
satisfactory, but if it were possible for him 
to hold a piece of iron weighing, say, 400 
pounds on his knees, he would do more exe- 
cution with his hammer and in addition could 

good blows from his 
From this illustration | 
the base 


stand some pretty 
helper’s sledge. 
argue that if 
should be made heavy enough, no founda- 
tion whatever would be required. The in 
ertia of the mass of metal would be sufficient 
to absorb the effects of the shock imparted 
by the blow of the hammer. 

The cost and difficulties of handling, how 
ever, make such construction out of the 
question. Within the past few years an in- 
crease in the weight of the bases of drop 


of a drop hammer 


hammers has been a move in the right direc 
tion. In deciding this point, a certain ratio 
between the weight of the hammer proper 
In former years 
the ratio of 6 or 8 to 1 was considered sufti- 
cient. This was increased by some machine 
builders to 10 to 1, 
ern practice advocates a ratio of 15 to 1. 

To return to the subject of foundations, I 
would not venture to say 


and the base is considered. 


and now the most mod- 


measure to the 





which construc- 
tion will give the best results, owing in a 
variation of conditions, par- 


FOUNDATIONS 


the section of this block to be of suflicient 
size to accommodate the base of the machine 
It is 


preferable to have the upper end of the 


and to have about 4 inches margin. 


the surface of 
less liable 


timbers several inches below 
the ground, as they will then be 
to decay. 
With a 
properly 
method of 
anchor bolts is unnecessary. 


base of right proportion and a 
foundation, the old 


with 


constructed 
fastening down the base 

Angle irons 

at the corners of base fastened down to the 

foundation with lag screws will answer the 

purpose. 

‘=e — 


LEPTERS FROM PRACTICAL MEN, 


Machine Bullding—Important Points 
Overlooked, 


Machinist : 
being in a position where it is 


Editor American 

The writer, 
necessary to superintend the starting of new 
machines received from different makers, is 
annoyed and delayed because there are no 
directions for starting, speed, etc. 

We look up builder's catalog, find a cut of 
the machine with perhaps a size number 
and description of what the machine will 
do, but have to use our judgment in start- 
ing, and as it is always best to go slow 
where we are we start slow, then 
experiment different speeds ; 
when we find the speed that does the work 
to the best advantage, we put on permanent 
pulleys and belts. All of this should be 
done by the builders of machines, as much 
valuable time is lost and good machines 
have been condemned, even returned, be- 
cause they did not give good results, mainly 
on account of no directions for starting. 

We received a machine lately from a firm 
that has caught on to this very necessary 
rule of sending instructions. They went so 
face of countershaft 
**250 revolutions per 


not sure, 
by trying 


far as to stencil on 
tight and loose pulley, 
minute,” 
Another and more essential point is that 
many firms assemble machines and hurry 
them into crates or on skids without testing 
at all. When these machines are set up in 
buyer’s factory, they are criticised by many. 
Some of those who criticise may possibly be 
prejudiced ; others prefer some other kind; 
all this is hard enough with a perfect work- 
ing machine, but when we start and find 
‘this a little out,” and ‘‘ that a little out,” 
‘‘a nut gone,” ‘no oil hole,” ‘‘ too much 


with arrow for directions. 


MACHINIST 


play ir 
and will not start at all,” 


other parts too tight 
the workmen turn 
then you will hear the verdict, 
back,” ‘‘I told you 


1 some parts,” ‘ 


and smile 
‘no good,” ‘‘send it 
so,” ete. 

at once 


The machine gets a black eye 


from the workmen, who keep up the cry of 


no good until the company get the thing 
going in fair shape; then they decide to buy 


the next machine of some other builder. 
Does it pay? 

If we write for instructions for starting, 
we get the reply that they think 


such a speed would be about right, but they 


speed, et 


are not sure, as they had never tried it. 
Should not a machine which is built to 
use in these times with the present close com- 
petition be as thoroughly tested in all its 
parts as a watch or clock which does not 
A watch or clock is run 
and adjusted before shipment. A machine 
should be tested betore it is shipped by 
different speeds. When the 
best speed is found, it should be stencilled 
on countershaft pulley and recorded in cata- 


cost near as much ? 


running at 


log. The different parts should be tested 
by running long enough to be sure there are 
trouble will surely 
some one put to expense for 


no weak places where 
come and 
repairs that ought not to be in a new ma- 
chine. 

| am quite positive if machine builders 
would run a new machine as it is advertised 
to run, before shipment, many would not be 
shipped at all, and only perfect machines 
would be received by the buyer, who would 
be pleased. The shop critics also would 
be pleased, the ‘‘I 
would be hushed, and many duplicate orders 
would be sent to the they 
do not now receive, 


told you so” fellows 


builders that 


G. W. Wricut, 
Supt. Motive Power, Sargent & Co. 
New Haven, Conn. 


Job Shop Management, 
Editor American Machinist : 

I want to know the best method of put- 
ting the details of work through the shop, 
and have no doubt that this is a subject 
more or less interesting to those who, like 
myself, have been earning a living in this 
Having worked as a machinist 
in many shops in which there were no sys- 
tems of any kind, I have evolved one which 
I have used for several years past, and find 
it very satisfactory. 
the manufacturing shops in which the same 


occupation. 


I am not speaking of 


kind of work is performed year by year 
without change—such shops after being 


I have heard men 
who were in high positions in manufactur- 
ing concerns say they would rather be in 
trades than to attempt to manage a jobbing 
Now with the system I use | find no 
difficulties in handling all the odds and ends 
which it is possible to bring into a shop. 
The first thing to do in any case is to find 
out distinctly what is wanted. Then make 
an itemized list ; this not only familiarizes 
you with the details, but preserves a record 
of the work performed, and is good evidence 
in establishing the justice of a bill in dis- 
pute. From this list a shipment may be 
checked over or the work may be readily 
got together again, if from any cause there 
is a delay in its progress through the shop. 
If from this list individual orders are made 
out for each piece, the whole shop may be 
concentrated and set to work on this indi- 
vidual job and the whole thing pushed 
through in the shortest possible time. To 
goastep farther with these item orders, I 
have them with the instructions printed on 
that the order must, under no circumstances, 
be separated from the work it identifies, but 
forward until each operation has 
been performed as specified. By giving 
men written instructions, and sketches where 
convenient, you not only save your own 
time and patience, but theirs as well. Their 
product is also greater, because they know 
what is expected of them, and going about 
it with clearly defined ideas more and better 
work is the result. 

In connection with these orders, in a shop 
running sixty machine tools, I used signal 
boards at each tool; these boards are 12 


started run themselves. 


shop. 


passed 
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inches wide by 18 inches high, and furnis! 
with brass Screw hooks to hang orders « 
the lower half of the boards were varnis! 
with orange pattern varnish, the upper h 
black. The orders for pieces coming t 
tool would be hung on lower half of boa 
After the work on a piece had been finish. 
so far as that tool was concerned, the wi 
man hung the upper part 
board. The white order on the upper 
black part of board was a signal for 


order on the 


shop porter to come and take the piece 
its order tothe next tool, where the sa 
action was again gone This sl! 
porter was aman having the ability to 
tect and report any defects found in 
work. And by thissystem of signaling 
is not possible for a piece to be left lying 
a machine. Once started it must go throu 
the shop. 

I use common manila shipping tags 
orders, specially printed with 
sizes, pattern and drawing numbers filled 


over. 


places 


and where a shop has check messengers 
call the tool hands need spend very li! 
time away from their posts. 
W. H. CHAPPELI 
A Face Pliate Job. 
Editor American Machinist: 

One day while I was working at the } 
rine Engine Works we had a new man co! 
looking fellow, abx 
25 years old, had on *‘ store clothes” and 4 
white necktie; now, white ties were 1 
common at the Marine Works and this « 
impressed me a good deal. Well, the b 
started him on a lot of parts for some sm 


in; he was a smart 


stationary engines that we had under wa 
centering up the crank shafts and_roughi 
out the lathe work. It did not take hi 
long to tell us what he did not know, 
knew it most all; had, as he told it, abo 
twenty years of experience on engine wo! 
of allkinds. The second day he started 
bore out the fly wheels ; they were a sma 
chunky wheel, with the hub sticking out ly 
yond the rim and a 2-inch hole cored in th: 
to be bored out to 3 inches or 34 inches. 1} 
strapped the wheel on to the face plate | 
ting the hub up solid against the plate. || 
wondered why he did not block it out a litt): 
but I did not feel like trying to show him 
anything ; he was away above me.) He} 
the job on in good shape and got a big, f! 
chuck drill and took out the scale and th 
put in a tool to finish the hole; I thought t! 
lathe made a good deal of fuss over the jo 
it would spring and clatter so, but Whit 
Necktie seemed to think it was all right, so | 
held my tongue; he had got the hole neat 


out to size when I heard a commotion over 


that side of the room, and grabbing a too! | 
started over to the grindstone to see wh 
was up, and, what do you think ?—t! 
blamed fool had bored out the wheel ani 
face plate also until he had cut out the wl: 
end of the lathe spindle and the face plat: 
had fallen over on to the ways of the lath 
A madder man than the boss was it would 
be hard to find, and it was only equalled | 
the speed with which White Neckti 
picked up his kit and got out of the sh 
The spindle of the lathe was utterly ruin: 
and a new one had to be in its place. 
I stayed in the works nearly four years, } 
white ties were not worn much in that tim 
A. P. PREss 


Typesetting by Machinery. 
Editor American Machinist : 

Reading that note on ‘‘ Machine Types« 
ting” in yours of December 5th, and also 
several daily and other papers, | am tem] 
ed to avail myself of the right to ask son 
questions. 

If 1 know what an ‘‘em” is, the operat 
must have touched about twice as many ke: 
as he set ems, or 157,400 in 7 hours, at tl 
rate of over 6 per second. Pretty fast ! 

On what sort of work did he reach tl 
speed? I read of a typewriter contest 
which the operator wrote an astonishbir 
number of thousands of words an hour, anc 
on making inquiries, I found that it was « 
a memorized short sentence, such as ‘‘ T! 
boy ran up the hill, the boy ran up the bil 
the boy,” etc. I don’t call that a fair test 
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vork, although it reads well as an advertise- 
1ent—with the sentence left out. 

How long did it take to make the correc- 
tions and get out the 8,000 bad ems? Would 

not be honest to score time on the correct- 
a work ? 

How long did it take Mr. Green to recover 
rom the trial so as to be able to do a com- 
I once heard of a wood 
iwyer who held his arm out straight in the 
ir for half an hour on a wager, but he 
wed no wood for a week afterwards. 

Did Mr. Green take an hour for dinner ? 
‘hat is customary, I believe, and gives the 


ion day’s work ? 


fingers a rest. 

Did Mr. any type at all? I 
have an idea that Mr. Green and the whole 
story isa ‘‘ fake.” I wish I had the faculty 
» get my products advertised by such 
means, but, some way or other, when I lie 


Green set 


some one always finds it out at once. There- 
fore, I always tell the truth, 


Lexington, Mass. G. B. GRAN’. 
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Ball Bearing. 
Editor American Machinist: 

In the issue of October 17th, Mr. Beach, 
speaking of friction in ball bearings, says, 
referring to his sketch, that the ball will slip 
at the point S. 
to this statement as follows : 

In Fig. 1 the ball is tangent to its bearing 
at points H and @. Through ZH C let a line 
C E O be drawn, intersecting the axis A B 
at O. Draw O P through the center of the 
ball, H F, and C @ perpendicular to O P, 
0 G, C D perpendicular to A B and O D. 

In OCG and O 0 D we will 
projections of two cones that will roll to- 


I desire to take exceptions 


have the 


gether since they have a common vertex at 
0, and the frustum # F G@ C will roll upon 
the frustum ECDL. The bases U G and 
FE F have rolling contact, respectively, with 
the bases CD and FL. Since the circum- 
ferences of C G and E F lie in the surface 
of the ball, it is evident that the ball will 
have the same motion in its bearing as that 
of the two frusta referred to. The ball 
then has pure rolling contact at both # and 
C, and will rotate about axis O P. 

The cone, shown in contact at 7/7, will have 
pure rolling contact with the ball, as will 
appear if planes are passed through // per- 
pendicular to axes A B and OP. These 
planes will cut circles Z M and HN from 
the cone and the ball, respectively, which 
will have a common tangent at H/, and since 
these circles will both roll upon this common 
tangent, they will roll upon each other. 

The pressure of the cone upon the ball is 
ransmitted in the direction of the common 

rmal to both or along #7. The diagram 
/ IK shows J J, J K and K / as represent- 
vg the relative pressures at points H, # 
and @. 

This bearing will work with pure rolling 
mtact, as shown, except the sliding be- 
veen the balls, until the bearing becomes 
worn, as in Fig. 2, when sliding friction 
spears. Supposing the ball to roll in its 
aring at points C and D, there will be slid- 
galong the aresC Hand DF. At £ the 


nount of sliding for each rotation of the 
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ball is equal to the difference in length of 
the circumferences of circles C G and EK. 
At F the amount of sliding for each rotation 
is equal to the difference between circum 
ferences of circles D H and F I multiplied 
F J 


by the ratio It would appear then 
friction along C Z is 
considerably more than along D F. 


A. L. Westcorr, 


that when worn the 


Notes on the [nvention and Develop- 
ment of the Slide Hest, 
Editor American Machinist : 
The article on this subject, in your issue 
of Oct. 31st, is very interesting. 
names have 


So many 
been mentioned in connection 
with the invention of the slide rest, and the 
term has been used to describe so many 
forms of rests, that it would be a difficult 
matter to assign to any man the merit of 
having been the original inventor. 

In addition to the early slide rests men- 
tioned by Mr. Durfee, Bramah patented one 
in 1794. David Wilkinson, of 
port (an Englishman by birth), is spoken of 
as the original inventor in America, and he 
patented one in Philadelphia in 1796. He 
received considerable sums of money from 
the government for the use of his rest in the 
U. 8. Wilkinson died about the 


Perhaps some of your corre- 


Newbury 


arsenals. 
year 1855. 
spondents can give some information con 
cerning this slide rest. 

The early French slide rest referred to is 
described by Jacques Besson in his book, 
Mathematiques et Me 
the first edition of which ap- 


‘* Des Instruments 
chaniques,” 
peared in 1569, and is illustrated on plate 9 
of that work. The plate shows a machine 


of very primitive construction, which 
scarcely deserves the name of a slide rest in 
term. It is not a 
pole lathe, but a reciprocating motion is 
given by the turner. An overhead shaft 


carries a flanged pulley, round which a 


the modern sense of the 


cord takes three or four turns, one end de 
scending to the hand of the operator, and 
the other being attached to a counterbalance 
weight at the back of the lathe. 
cord from this shaft conveys motion to the 


A second 


spindle, the traverse of the slide carrying 
the tool being regulated by a guide screw 
at the end of the lathe, which is driven by 
a third cord from the upper shaft. A tooth, 
connected with the tool slide, engages in 
this guide screw, giving the desired ad- 
vance, and the traverse of the slide is assisted 
by a sliding bar below the bed of the lathe, 
which appears to be controlled by the foot 
of the workman. 

A very early form of slide rest was the old 
fusee 


engine, for turning the fusees of 


watches. This was described by Theout, as 
far back as 1741, in his work on clockmak- 
ing (Paris, 1741). 
tool slide by a screw geared to the spindle 
of the machine, so I think it may be called a 
slide rest on a very small scale. 

The illustration from Cherubin’s work is 
very curious, but this can hardly be called a 
slide rest. Ithirk it will be acknowledged 
that the term slide rest conveys the idea of 
an apparatus for guiding the tool in a 
straight line parallel to, or at right angles, 
or any other angle to, the axis of the lathe. 
Cherubin’s lathe complies with none of these 
requirements. It is adapted neither for 
cylindrical, surface, nor conical turning. It 
appears suitable only for work on lenses. 
Indeed it might be almost looked on as the 
prototype of the so-called spherical rest, for 
ball turning. 

The sketch from the French ‘ Encyclo- 
pedie ” shows a rest which fulfils all the re 
quirements of a slide rest, and is very sim- 
ilar to many that appear to have been con 
structed about the beginning of the present 
century for very light work. It is far in 
advance of the other rests referred to, but is 
not the shoe turned the wrong way in the 
drawing ? 


Motion is given to the 


Bergeron shows slide rests very similar in 
construction. Plumier’s work, which first 
appeared in 1701, and again, with additional 
plates, in 1749, makes no reference to slide 
rests. I have never seen the edition pub- 
lished in 1776. 
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The literature of the lathe, particularly in 
the English language, was very meagre in 
Maudslay’s time, but it is probable he knew 
what had slide 
light 
evolved his rest 


been done in the way of 
were suitable for 
Whether he 


or whether the idea was original 


which 
work only. 
from these, 


rests, very 


as far as he was concerned, it is not easy to 
say, but he is fairly entitled to the credit of 
having developed the slide rest and made it 
a tool for practical use in our workshops. 
Mr. Durfee gives a very interesting d 

scription of this slide rest, with the illustra 
tions which appeared in Gregory's Mechanics 
in 1815, but surely he is not serious in asking 
us to take these drawings as representing the 
slide rest designed and constructed by Maud 
slay. Gregory's was an excellent text book 
and the diagrams are good enough, but 
many of the perspective views of the appar 
atus described are exceedingly bad. Seventy 
or eighty years ago it was a difficult matter 
to get a decent engraving made of any piece 
of machinery, and many of the text books 
which were published long after Gregory 
appeared give most ludicrous illustrations of 
It is 
only since the various styles of process print 


comparatively well-known machines. 


ing from photographs have been introduced 
that we find good perspective drawings in 
the cheaper class of mechanical text books. 
I am inclined to think that a photograph of 
Maudslay’s slide rest would show a very dif 
ferent machine to that illustrated in Gregory 
James Nasmyth, speaking some thirty or 
forty years ago, mentions having seen the 
first slide rest made by Maudslay, and stated 
that it comprised all the arrangements of the 
modern slide rest of that day. We have it 
on the same authority that Maudslay was 
most particular about the disposition of the 
material in the construction of his machines, 
putting metal where it was needed, but leav- 
ing no supertluous material in places where 
strength was not required. Moreover, one 
of Maudslay’s chief aims in perfecting the 
slide rest was to obtain means of making ac 
curate screws. After much labor in this di- 
rection he succeeded in turning out a screw 
some seven feet long, which at the time was 
considered a marvel of accuracy, being short 
of its nominal length rather less than one 
sixteenth of an inch. 
it would require more skill than even Maud- 


It appears to me that 


slay possessed to turn out such a screw with 
the slide rest illustrated in Gregory. 

It is easy to understand that the slide rest 
would be slow in coming into general use 
until after the introduction of the planing 
machine by Joseph Clement about the year 
1820, as the difficulties of construction and 
must have been 
Another thing which 


unsuitable for many 


the consequent expense 


very considerable. 

rendered the slide rest 
of the lathes driven by foot power a hundred 
years ago was the very general use of the 
pole lathe or bow lathe, in either of which, 
the spindle having a reciprocating motion, 
there would be the difficulty of withdrawing 
the tool from the work during the reversal 
of the lathe. 
of the foot lathes made about the beginning 


It is curious to note that some 


of the century and supplied with the wheel 
and treadle were also equipped with the 
pole. 


Ottawa, Can. F. CHADWICK. 
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Amertean Machinist 
A Shaft Coupling. 


Editor American Machinist : 

As you have asked to hear from your 
friends who build and operate machinery, 
and as I have received many valuable sug 
gestions from others through your columns, 
that 
readers might be interested in what I have 


it has occurred to me some of your 
learned by experience in the way of shaft 
couplings, a subject of minor importance 
perhaps, unless they are to be dealt with in 
quantities or under conditions which require 
occasional taking apart. 

I was brought up in one of the old New 
England machine shops, whose existeace 
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dates back to the days of square shafting, 
when it was doubted that anything like a 
could be held 


round shaft. The square shafting idea soon 


pulley from turning on a 
gave way, and the turned article came into 
general use about the time that the first New 
England cotton mills were put in operation. 
The flange or plate couplings, as then made 
for nearly all line shafting, are toa great ex- 
tent used at the present time and are, aside 
from their cost and inconvenience of hand 
ling, probably as serviceable as any, pro 
vided that they are properly made and fitted; 
und if not, they are an abomination, as any 
one knows who has had to repair a loose one 
after the key has enlarged its seat by trying 
to turn over in it. 
I watched the 
manufacture of shafting, hangers and coup 


For about twenty years 
lings in that shop, as also many other lines of 
machinery, during which time the A. & W. 
Sprague Mfg. Co. were in the hight of their 
prosperity and a large portion of their ma 
chinery was built there. 

Until within about ten years of the present 
time, all shafting was turned in an ordinary 
lathe, with a single tool post, and patented 
couplings were almost unknown. 

About five years ago I assumed charge of 
the machinery in an extensive manufactur 
ing plant near Philadelphia, in which | 
found a variety of;couplings, and the nature 
of the business being such that frequent 
changes or additions of shafting and pulleys 
were necessary, it afforded an excellent op- 
portunity for judging of the merits of the 
various styles of couplings. 

In removing and replacing sections of 
shafting, | found one style of coupling to be 
so far ahead of all the rest for reliability, 
quickness in stripping or adjusting, cheap- 
ness and the certainty of ‘its strength in 
that all 


sunk into the background of my estimation. 


transmitting power, others have 

This coupling may be familiar to many of 
your readers, but I have never happened to 
see any of them elsewhere. They consist of 


a plain cylindrical casting about double the 


shaft diameter and about four times in 
length, with a slot about one-quarter or 


lengthwise 
from the outer surface to about one-half inch 


three-eighths inch wide, cast 


from the core. This is bored to a neat slid 
ing fit for the ends of the shafts to be 
coupled, which are not reduced in diameter. 
The outside is then finished by slightly 
tapering toward the ends; it is then key 
seated opposite the cast slot and the slot cut 
through to the hole. Two wrought-iron 
rings are made, say of one-inch square iron 
for a two-inch coupling, finished and bored 
to correspond with the taper of the sleeve 
just large enough to enter on to the ends of 
the same to about their own thickness ; 
keys are made toa light driving fit, placed 
in the slot of shafts, rings and sleeve slid 
into place, rings driven up on the taper 
while the shaft is turning slowly to keep 
them true, and you have a coupling that 
need give you no concern for its safety, 
strength or durability. Suppose you wish 
to disconnect your shafting after running 
for 15 or 20 years, perhaps in a damp place: a 
hammer knocks off the 


rings, a wedge driven lightly into the slot 


few blows of a 


loosens both the sleeve and keys, and the 
coupling slides easily its full length on to 
one shaft or the other, allowing the removal 
of either to receive a pulley or for whatever 
cause. No bolts with inaccessible nuts, no 
drifting out of keys, no profanity. 
W. P. ANTHONY. 

N. B.—Since writing the above I 
noticed this coupling illustrated and de- 
scribed in the Journal of the Franklin In- 
stitute for November, 1895. 


——-eao——— 


have 


A shop manager who will go through his 
works at any part of the running time and 
note the proportion of his tools that are at 
the precise time of observation actually cut- 
ting work, may be surprised to find the per- 
This surprise will set 
him thinking of means to prevent this waste 
of time. He will find that perhaps a few 
lathe dogs are needed extra, so that one piece 
may be got ready while the other is cut. 
In most cases this investigation will do good 
—at least, some good, 


centage very small, 
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The Fight of the U. S. Naval Engineer 
Corps. 


of breakdowns and 
in the U. 38. 


Naval Engineer Corps recently has had the 


The appalling list 
deaths which have occurred 
effect of arousing the surviving members 
of the corps to a realization of the fact that 
the fight for their rights which they have 
been carrying on under great disadvantages 
ever since steam began to be of importance 
in naval vessels, must be speedily brought to 
a termination or there will be no one left to 
either contend for their plain rights or to 
perform the duties which are the outcome 
of the fact that a modern naval vessel is, 
more than anything else, a mass of compli- 
cated machinery, requiring, as every one 
ought to know, specially trained men of 
high ability to properly and safely manage 
it. 

Senator Squire, who comes from the new 
State of Washington, but who was for some 
fifteen years connected with the Remington 
Arms Company, at Ilion, has made a thor 
ough investigation of the real condition of 
affairs, and, asa result, has become deeply 
interested and also firmly convinced that 
some action by Congress to relieve the pres 
ent situation is absolutely necessary to avoid 
serious difficulty. 

Senator Squire's connection with the es- 
tablishment named above makes him famil- 
iar with the fact that it is essential to the 
successful management of any industrial en 
work division 


terprise, or any requiring 


into « number of departments, that the 
heads of those departments should not only 
be competent men, but that they should be 
held responsible ; and that their control of 
affairs within their departments should be 
exactly commensurate with their responsi- 
bility. Therefore the bill which he introduced 
in the Senate on the 10th inst. is designed 
to do, and if passed will do, just what any 
experienced and successful manager of an 
industrial would 


establishment upon ex 


amination be sure to say must be done 
sooner or later if the navy is to be further 
developed or even maintained in its present 
condition. In introducing his bill, Mr. 
Squire addressed the Senate in terms show- 
ing that he thoroughly understands the sub- 
ject and that he is determined to make a 
strong tight for what he conceives to be a 
simple question of justice as well as are 
form absolutely necessary to be made. 

The bill recognizes the relative impor- 
tance of the mechanical engineering work 
of the navy by providing for an increase of 
members of the engineer corps to 303, to con 
sist of eighteen captains, twenty-five com- 
manders, sixty lieutenant-commanders, 
seventy lieutenants, sixty-five lieutenants of 
the junior grade, and sixty-five ensigns ; 
these titles to mean what they mean in the 
to entitle their 
holders to all the privileges, rights and pay 
It changes the 
title of the bureau from the Bureau of Steam 


case of line officers, and 


that pertain to these grades. 


Engineering to the Bureau of Engineering, 
and places a// the machinery and all the me- 
chanical engineering work done on naval 
vessels where it belongs, ¢. e., under the 
care of the engineer corps. 

It makes the chief officer of that corps 
hold the rank of rear admiral, and gives him 
two assistants called inspectors- general, with 
the rank of commodore. 

There are other features in the bill provid- 
ing for teaching naval engineering in the 
various properly qualified tectnological in- 
stitutions, and for the appointment of a 
greater number of engineer cadets until the 
number of engineer officers is brought up to 
something like that which has been found 
necessary in other navies and which will do 
away with the rapid killing off of men by 
sheer overwork and exhaustion resulting 
from the familiar fact that ‘‘there are five 
men to ring the engine room bells to one for 
answering them.” 

We cannot now stop to discuss the bill in 
detail, but there is much to be said on nearly 
every feature of it, and we shall consider it 
our duty to discuss in future issues, as fairly 
as we can, the reasons why we think it isa 
matter of vital importance that this ora very 
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similar bill should be put upon the statute 
books before the present session of Congress 
is ended. 

The bill will inevitably meet with the bit- 
terest opposition from the line officers and 
their friends, but this opposition, we are 
convinced, will have its origin in nothing 
more than unreasonable conservatism, a de 
sire to cling to old ways because they are 
old, to retain authority which the march of 
progress and invention must logically and 
inevitably place on others specially trained 
to bear it; and, finally, from an utter failure 
to perceive that entirely new conditions call 
for new treatment and new arrangements; 
that this is 
engineering—an age in which scarcely any- 


pre-eminently the age of 


thing is undertaken to be done by old meth- 
ods, but by new ones—by the employment 
of new machinery and appliances which, in 
the nature of things, must be designed and 
managed by engineers competent for the 
work and free from the intolerable annoy 
ance which always results from interference 
and meddling by those who do not and in 
the nature of things cannot in the least un- 
derstand nine-tenths of the affairs about 
which they presume to dictate. 

The bill, as we shall attempt to show, is 
nothing more than an expression of common 
sense founded on experience gained in the 
management, not only of navalaffairs, but of 
all affairsinvolving the employment of me 
chanical or engineering talent and training. 

a Seer 
Various Frictions. 





The dictionary is never up todate. The 
industries and the sciences, the inventors 
and the investigators, make enormous addi 
tions toit continually, but it is always defec 
tive, and many words must still do double 
duty. 
than the new 


It is generally the old words rather 
ones which are thus im- 
which in turn aid to 
mislead the people in their use. 

In the list of topical questions prepared 
for the recent meeting of the American 
Society of Mechanical Engineers, was one 


posed upon, and 


which suggested a division of what is now 
covered by the word elasticity, so that a 
distinction may be recognized between the 
elasticity which permits temporary changes 
that which permits only 
change of figure. The pressure of other 
topics to be considered did not allow the 
question to come up at the meeting, and no 


of volume, and 


discussion was held upon it; but there are 
strong mechanical reasons for indicating the 
distinction. 

The word friction is perhaps of more 
frequent use in mechanical discourse than 
even that of elasticity, and curiously enough 
it too has a double and a more or less debat- 
able meaning. If we look into any standard 
English dictionary, we find that friction 
means simply the rubbing of two things 
together, but when we look into mechanical 
works which tell about friction, we learn 
there that friction is the resistance to the 
rubbing. The definition of friction is still 
further complicated by the use of the term 
rolling friction, meaning the resistance en- 
countered by a round body in rolling along 
a plane surface. In rolling friction it is 
difficult to find either the rubbing of sur- 
faces or the resistance to rubbing, the so- 
called friction then arising rather from the 
compression of the materials in contact. 

The general use of the word friction in a 
figurative sense is a libel upon it. When so 
used and applied to the affairs of human 
intercourse it is always made to mean some- 
thing that is more or less objectionable. If 
a meeting is spoken of as going pleasantly 
and smoothly, the highest praise is meant to 
be conveyed in the announcement that the 
meeting was without friction. This is unfair 
and untrue. There is no such contact of 
men where they do not drive and help each 
other along fully as much as they hinder 
and annoy. 

Friction, according to the definitions and 
the uses of it, stands in mechanics as the 
most objectionable and costly element, and 
at the same time the most necessary. The 
construction and operation of machinery 
consists largely in the making of compro- 
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mises between the opposing frictions. © 


course power is lost in a machine by t 
friction of its journals or other sliding su 
faces, but what if the same machine 

The adhesion of the bi 
is termed friction, while the slipping of t! 
belt would friction, but t 
successful operation of the machine wou 
only be accomplished by the former wh 
it would be defeated by the latter. In tl 


driven by a belt ? 


certainly be 


development of power in the locomotiy 
and in its application to traction the fricti 
of the piston in the cylinder, of the cros 
of the axles, of t! 
crank pins, the eccentrics and the vario 
other parts all deduct from the effectiy 
power, but the friction between the wh« 
and the rail is still the only means of reali 
If the wheels s! 


head on the guides, 


ing any practical effect. 
on the rail much of the power is at on 
lost. The work that 
the overcoming of t! 


is done seems to | 
after all entirely 
various frictions of the train, the axle fri 
tion, the rolling friction of the wheels, ar 
the friction of the air against the cars. 

work in tl 
world principally by adjusting these diff 


While we accomplish our 


ences of friction, what will reduce the fri 
tion at one point and increase it at anoth 
helps us toour end. Oil on the journa 
and sand on the track work together for ou 
purpose. While we spend our time an 
efforts in making these compensating adjust 
ments of the various frictions, we must n 
give friction as a whole a bad name, an 
more than the sailor may curse the win 
because it sometimes blows in unfavorabl: 
directions. 


—-_ —— 


Literary Notes. 


SCIENCE OF MECHANICS. A Critical and His 
torical Exposition of its Principles. By br 
Ernst Mach, Professor of Physics in the Un 
versity of Prague. Translated from the second 
German edition by Thomas J, McCormack. 
This is a book in which a learned lover o! 

the science of mechanics has endeavored t 

make his readers familiar with the processes 

of reasoning and of experimenting by whic! 
the science of mechanics, as we now know 
it, has been developed and built up 

In arriving at the truths pertaining to th 

lever, the inclined plane, the composition o! 

virtual 

used the simple mechanical appliances, ex 


forces, velocities, ete., men first 
perimented with and reasoned about them 
The mathematics and the metaphysics cam: 
later. Professor Mach has gone behind th: 
mass of mathematics, has dispensed with 
the metaphysical obscurities, and has treated 
mechanics, not as a branch of mathematics, 
but as one of the physical sciences. Thos: 
who are curious to know how the principles 
of mechanics have been ascertained, fron 
what sources they originated and at th: 
same time to acquire a clearer conception 
anda firmer grasp of them, will find this 
book very interesting and very helpful 
The author has_found it necessary to mak: 
some use of the precise language of math: 
matics, however, and consequently there ar 
some portions of the book’ which only thos 
who have some acquaintance with mathe 
matics will be able to fully appreciate. Th: 
book is finely arranged, printed and bound 
and is published by The Open Court Pub 
Co., Chicago, Ill. Price, $2.50. 
——_egoe—_——_ 


MECHANICAL DRAWING. A Manual for Teac! 
ers and Students. By Anson K. Cross, I! 
structor in tue Massachusetts Normal Art Schoo 
and in the School of Drawing and Painting 
Museum of Fine Arts, Boston; Autnor of Fre: 
Hand Drawing, Ligut and shade, ete. 


The aim of the author in writing this boo! 
is best explained by quoting a part of th 
preface. 

‘‘The following notes are intended for 
students and for teachers of elementary 
work, particularly for public school teaehers 
There are many books on the subjects o 
projection and working drawings, but non 
which present the principles in ways suited 
to the needs of the large number of teachers 
who are required to 


these subjects in public schools. Most o! 


these teachers have had little instruction in 
the subjects, and frequently do not under 
stand problems which they are expected t 
This occurs because too difficult 


explain. 


give instruction in , 
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work is often planned for their grades, and 
also because the instruction which many 
public school teachers have received has 
been so advanced and theoretical that the 
simple principles which alone are necessary 
for elementary work have been lost in the 
attempt to understand descriptive geometry 
and the drawings of machine and other de 
tails, whose nature and use are often not 
known.” 

This work is very suitable for class room 
use, and will, we think, answer well the 
purpose for which it is designed. It is 
published by Ginn & Company, Boston, 


Mass. Price not given. 





John Wiley & Sons announce a new book 
by Prof. R. C. Carpenter on ‘* Heating and 
Ventilation of Buildings.” 





ag PIONS ao) 
(UES ansWERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 








(439) A. H. K., Wilkinsburg, Pa., asks : 
Is there a standard form of bell and spigot 
for cast-iron water pipe, and if so where can 
I find a full description of it? 4.—You 
will find an illustration and description of it 
in Trautwine’s ‘* Civil Engineer's Pocket 
hook,” published by Jobn Wiley & Sons, 
New York. 

(440) W. B., Schenectady, N. Y., asks: 
How can I compute the gears of a com 
pound geared lathe? A.—See answer to 
Question 438, in our issue of December 12th, 
current volume. 2. What is meant by say- 
ing a gear has 6 pitch or 8 pitch?) Aa.—A 
gear, 6 pitch, means that it has 6 teeth for 
every inch of the diameter of the pitch cir 
cle; a gear, 8 pitch, has 8teeth for every inch 
of the diameter of the pitch circle. Thus a 
gear, 8 pitch, and 5 inches diameter at the 
pitch circle, has 8 K 5 = 40 teeth; or a 
gear, 6 pitch, and 48 teeth, will be 48 +6 = 8 
inches diameter at the pitch circle. The 
terms, 6 pitch, 8 pitch, ete., are called the 
diametral pitch. 


(441) C, 8., Cincinnati, O., asks: Whatis 
producer gas? A.—It is the gas resulting 
from passing steam and air througha bed of 
incandescent coal. The coal is held in a re 
ceiver or gas producer, fitted with suitable 
grate bars and other attachments which will 
maintain the proper incandescence of the 
fire bed. The quality of this gas will de 
pend on the quality of coal used and the 
conditions of manufacture. When air alone 
is passed through the incandescent fuel the 
resulting gas is termed ‘‘air gas.” 2. A 
wagon weighs 2,000 pounds; what force in 
pounds will be required to start the wagon ? 
A.—That depends on the kind and condition 
of the road over which the wagon is to be 
hauled. Ona good cubical block pavement 
it will take about 50 pounds per ton of the 
weight of the wagon ; ona good gravel road 
it may take as high as 140 pounds per ton. 


(442) A. B., Philadelphia, writes: A 
friend of mine claims that in computing the 
cutting speed of lathe work it is proper to 
add the rough diameter and the finished 
diameter together, divide them by 2, and 
consider that to be the diameter upon which 
to base calculations of speed, or, in other 
words, to consider that the real diameter of 
the piece is a mean between the rough 
diameter and its diameter after the cut is 
taken. He says he saw this rule given ina 
mechanical paper, and he claims it is right, 
while I claim it is wrong. Will you decide ? 
A.—The rule as given is wrong, and the 
diameter of the work should always be 
taken in the rough condition, that is, before 
the tool goes over it. To see the absurdity 
of the rule it is only necessary to consider 
that if we are turning a shaft of a given 
size and are taking a very heavy cut trom 
it, the rule would call for a higher speed 
than would be the case if we were taking a 
light cut, simply because with the heavier 
cut the mean diameter between the rough 
and the finished size would be less. In such 
calculations it is always correct to take the 
rough diameter. 


(443) H. C. P., Philadelphia, writes: I 
want to get some information on condensing 
steam by air, such, for example, as the 
exhaust from an engine; can such a thing 
be done? Is it possible, as a matter of 
everyday practice? Do you know whether 
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such a thing has been done or proposed 
before, and if in published form, where can 
I find it? A.—Our answer to Question No. 
205, on page 389 of the current volume, 
gives a method of computing the volume of 
air required for condensing a given volume 
of steam. In places where water is scarce 
the practice of condensing steam by means 
of air is sometimes employed. The current 
of steam is subdivided and led through 
numerous small, thin pipes. arranged some 

what closely, and preferably in a shape in 
which the hight is the largest dimension, as 
in a tower, and a small quantity of water is 
led to the top of the coils and allowed to 
trickle over the external surface of the 
pipes. The steam may, of course, be con 
densed without the water, but a much larger 
pipe surface will be required. We are un 
able to refer to any published matter upon 
this topic. 


(444) A. B., New York, writes An 
upright boiler carries a steam pressure of 
50 pounds per gage. The steam passes 
through a coil inclosed in a cylindrical shell 
and imparts its heat to 600 pounds of water 
which is to be heated from 55 degrees to 298 
degrees Fahr. What number of British 
thermal units will be imparted to raise this 
quantity of water the required 245 degrees? 
A. 147,000 units of heat 2. What would 
be the necessary superficial area in square 
feet of the immersed coil to accomplish this 
result in one hour’s time, neglecting all 
friction, condensation and radiation 7 A 
For the purpose of economy the amount of 
heating surface should never be less than 
one, and generally not more than two square 
feet for each 5,000 British thermal units to 
be absorbed per hour, though this depends 
somewhat on the character and location of 
surface. The range given above is believed 
to be sufticient to allow for the different 
conditions in practice, though a far greater 
range is frequently employed. According 
to this data you will require for the coils a 
heating surface of 29 4 to 48.8 square feet 
3. What quantity of square feet of heating 
surface must be in the upright boiler to 
accomplish the work practically based on a 
type capable of evaporating 10 pounds of 
water per hour per square foot of heating 
surface from and at 212 degrees? A.—In 
round numbers 16 square feet. We do not 
believe that you can obtain a boiler which 
will evaporate 10 pounds of water per square 
foot of heating surface per hour. <A boiler 
to do this work will have to be much larger. 


(445) G. M., Hartford, Conn., writes: In 
the accompanying sketch, A B represents a 
vertical line, CU ) represents a door hinged 
at @ and when closed forming an angle of 
about 25 degrees with A B. The dotted 

line represents a chain used 

‘ A for opening the door. Will 

it require a greater pull to 
start the door from its present 
position when the chain is 
E c fastened at / than when fast 
ened at A? The line # C 
represents a bar firmly at 
tached to the door; the points 
Hand DP are in the same ver 
| tical line, or at the same dis 
tance from theline 4 B. A. 
There is no difference in the 
pull of chain at starting, or 
| 80 long as the points of appli 
cation # and /) are in the same 
| vertical line, but as soon as 
| the door begins to move, the 

D B point will approach the line 

American Machiniss A Band the point D will re- 

cede from the line A B, and 
therefore the pull at # will be constantly 
increased, while at D the pull will constantly 
decrease. 2. Does the angle # C D make 
any difference so long as the points # and 
D are at the same distance from the vertical 
line 4B? A.—No. 


(446) R. B. S., Delaware, Ohio, writes : 
Kindly inform me of the widest pitch of riv- 
ets which has or can be kept tight by caulk 
ing, in single, double and_ triple-riveted 
boiler joints, where the steel is 2 inch, 4 inch 
and 2 inch thick. I understand that in ma 
terial 4 inch thick, 4-inch pitch in both single 
and double-riveted joints has been success 
fully used. A.—Boiler seams are not de 
signed on the basis of the greatest pitch which 
can be made tight, and consequently this 
data is of little importance, and, therefore, a 
sufficient number of tests have not been 
made, or at least not put on record, for de 
termining this distance. The pitch will also 
depend on the quality of the material used 
and the method of treating the sheets. To 
design a good riveted boiler seam we must 
take into account the strength of the rivets 
and the strength of the material between the 
rivets, and the pitch must be such as to make 
the strength of the rivets equal to the 
strength of the material between the rivets. 
To use a 4-inch pitch for sheets 4 inch thick 
is bad practice and should not be tolerated. 
The pitch of rivets for single-riveted lap 
joints for wrought-iron plates $ inch thick, 
punched and not annealed, rivets 4% inch 
diameter, should be 28 inches; the pitch of 
rivets for single-riveted lap joints suitable 
for wrought-iron plates 4 inch thick, with 
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drilled holes, or steel plates, with iron rivets 
;2 inch diameter, should be 24 inches. The 
pit h of rivets for double-riveted lap joint 
wrought-iron plates 4 inch. punched and not 
annealed, rivets inch diameter, should b 
3 inches, and the pitch of rivets for doubl 

riveted lap joint suitable for wrought iron 
plates 4 inch thick, with drilled holes, or 
steel plates with iron rivets, should be 24 
inches In all these cases it is assumed that 
the plates are of the average quality ; for a 
high grade of material or for a very poor 
quality the pitch may be somewhat modi 

fied. A 4inch pitch is suitable for double 

riveted lap joints wrought-iron plates { inch 
thick, punched, not annealed, rivets 14 inch 

es diameter 


(447) R. G., Richmond, Va... writes 
Please give the greatest safe load which can 
be carried by a steel l-beam of the following 
dimensions Flanges 44 inches wide, thick- 
ness at the outside 0.28 inch, thickness at 
the center 0.6 inch, thickness of web 0 27 
inch, depth of beam 9 inches, and length 16 
feet. Load to be applied at the center of 
beam, and supported at each end of beam 
Please show how the calculation is made 
A.—This beam is evidently one of Carnegie, 
Phipps & Co.’s patterns; the drawing of this 
section is given in the ‘Pocket ¢ Oompanion 
published by this tirm In the same book is 
also given the moment of inertia of this 
section, the neutral axis being perpendicular 
to the web at the center: this moment of 
inertia is equal to 843. Now with this 
moment of inertia known the computation 
becomes very simple, thus Multiply the 
working stress in pounds per square inch by 
the moment of inertia, and divide the prod 
uct by the clear length in inches between 
supports, and by one-half the depth of the 
beam, multiply this quotient by 4. and the 
result will be the load in pounds which the 
beam can support at the center. If we 
express this rule in symbols, we have, 


ao xX i 
lx e 


1 W (1) 


in which S = working stress in pounds pet 
square inch, / moment of inertia, / 
distance between the supports in inches, ¢ 
half the depth of the beam, and W load 
in pounds applied at the center of the beam, 
For the safe working stress of steel 12 000 
to 16,000 pounds per square inch is generally 
taken, let us adopt 12,000 pounds 
the total length of the beam is 16 feet, we 
shall assume the distance between the sup 
ports is 15 feet 180 inches. Substituting 
these values for the symbols in formula (1), 
or working by the rule as given above, we 
have : 


Since 


12,000 « 84.3 


- x { 1905 pounds 
ISO «K 4.5 


for the safe load of the beam: from this we 
subtract one-half the weight of the beam - 
the result will be the net load which the 
beam will carry. The weight per foot of 
length of this beam is 21 pounds, the dis 
tance between supports is 15 feet, hence we 
») = 

must subtract _ = s 157 pounds, frac 
tion neglected, from 4,995, which gives us 
1.858 pounds for the net load. It is assumed 
here that the load is gradually applied ; if 
it is suddenly applied the beam will be in 
jured. 
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Gear Wheels, Gear Cutting. Grant; see page 1012. 
Forming Lathes, Mer. Mach. Tool Co., Memden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, write Walter Donaldson & Co., Wash. D. C 
Dynamo castings. E. M. Co., Ronceverte, W. Va. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y 
Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free 
~ Model m’k’g and elect’l experim’l work : charges 
reasonable. F. W. Gardam & Co., 58 Ann St., N. Y¥. 
Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 
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Just issued—Catalog No. 8. Mailed Free, Clayton 
Air Compressor Works, 28 Cortlandt St., New York. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tcol Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden Street, Saginaw, Mich. 


A book useful to engrs. & steam users. “*Hawkins’ 
Instructions for the toller Room,” $2.50. Catalog 
free. Theo. Audel & Co., 91 Liberty street, N. Y, 


Duplex and special gear cutters, imp. counter 
bores, cutter and surface grinders. vertical millers, 
hand punchesand shears tor sheet metal. R. M. 
Clough, Tolland, Conn. 
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Thin emery wheels, for cutting slots, ete., a spe 
cialty. Toe Tanite »., Stroudsburg, Pa.; 161 Wash- 
ington Street, New York; 139 East Pearl Street, 
Cincinnati, Ohi 

‘Practical Drawing by J. G. A. Meyer; used by 
engineering schools in lieu of text-book: the set of 
” papers sent toany address in the United States 
for $5 AMERICAN Macutnist, 203 Broadway 

ms 
The Chieago Motoeyele Contest, 

In its issue of July 11, 1895, the 7’ mes 
llerald, of Chicago, announced a ‘‘motoc vi le” 
race to take place November 2, open to 
all comers who could show a safe and inoffen 
sive self-propelled vehicle, mounted on not 
less than three wheels, and carrying not less 
The Times-Ilerald prom 


ised $5,000 cash and a 100-penny weight gold 


than two persons 


medal as prizes, $2,000 and the medal, the 
latter valued at 8250, to go together to the 
Winner, and the remaining $3,000 to be dis 
tributed among the less successful contest 
ints according to merit of performance. We 
in America had previously done very little in 
the way of self-driven road vehicles. We 
have had a few machines, invariably steam 
driven, and some of them have been fairly 
and even quite good ; but steam requires too 
much attention, is too bulky, and takes too 
much fire and too much water for use on 
common roads to make it very likely to 
come into popular favor, and the horseless 
carriage as & possibility for general employ 
ment may be fairly said to have been not 
only unknown but almost undreamed of be 
fore the motocycle was taken up by Mr. 
Adams and the 7'umes-Herald, 
different state of things abroad, in Germany, 


There was a 
and especially in France, where the ‘‘auto 
mobile,’ in the form of a heavy carriage pro 
pelled by asingle cylinder gasolene motor, is 
well known, used to a considerable extent 
for business purposes in Paris, a subject of 
interest ina great race last year from Paris 
to Bordeaux, and so common as to attract no 
particular attention on the road, Here we 
had one single example of a gas engine 
driven vehicle in the Pennington motocyle, 
and another in the Duryea; Pennington of 
Cincinnati being at Racine, and Duryea of 
Joliet, [l., at Springtield, Mass. Of these 
two machines Pennington had been longer 
on the road, having begun in 1891, as he 
states; Duryea began in 1892, and at the 
time of the Times-Herald contest announce 
ment Pennington and Duryea had each a 
machine on the road, well tried and in pretty 
fair form for an extended effort, Duryea hav 
ing adapted his gasolene motor so ingeniously 
to the usual form of American road vehicle 
that, except for the absence of horse and 
shafts, his self-driven carriage at first sight 
seems very little different from an ordinary 
top buggy, with a heavy box body. Within 
that box body, however, Mr. Duryea had 
managed to put a pair of gasolene motors 
able to drive his carriage on the 28th day of 
November, 1895, over about fifty-six miles 
of extremely difficult travel in about ten 


hours. The Pennington motocycle, shown 


in this paper of November 7, 1895, was far 
away from common carriage lines, being a 
very low “ Victoria,” with small wheels and 
enormous rubber tires (pneumatics, four 
inches diameter), and a general lowness of 
effect, which, coupled with its bicycle style 
of framing, made its appearance very pe- 
culiar. Mr. Mueller, of Decatur, [ll., had 
patent motor-wagen, No. 450, 

Mannheim, Moto 


to quote the entire name- 


imported a 
Benz & Co., 
cycle Factory,” 


Rhenian 


plate on the vehicle, this being a single cyl- 
inder gasolene engine-driven, heavy road 


Mr. Mueller for half a year, and in frequent 
use by him and his son, Oscar Mueller, and 
hence. being No. 450 of its kind, and so 
familiar to its owners, far less of an experi- 
ment than the Duryea or the Pennington. 
These three gas-engine-driven machines were 
the only self-driven road vehicles in the 
United States the first day of last July, 
which were far enough advanced beyond 
the first stages of experiment to be classed 
We had, how- 
ever, several examples of electrically driven 
carriages in a Morris & 
Salom, of Philadelphia, with their well de- 


as within public knowledge. 


forward state. 
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signed and thoroughly well built ‘‘ electro 


bats, were form for an 


rt Mr. Harold Sturgis, of Chicago, had 
a large 


in pretty good 


ette 


electric-driven machine to carry six 


passengers well under way, or very nearly 
completed The Columbia Perambulator 
Co., organized with a view to carrying pas- 
sengers about the World’s Exposition 


grounds in Chicago in 18938, had a large ma 
built the late Frederick 
hardt in 1894, and there were many others at 


chine by Dagen 
various points in the country experimenting 
with electrically driven vehicles. 

There 


all parts of 


an immediate from 
the United States, and 


springs, electricity and explosive gas mix 


was response 


steam, 
tures clamored together for enrolment as 


the vivifving elements of the coming new 


servitor of daily life, the ‘‘ automobile” 
carriage, the ‘‘ motor-wagen,” or as we have 
named it finally here the ‘‘ motocycle,” 
which in the minds of its advocates is to 


complete the abolition of the horse begun 


so, 


The Start, Jackson Park, Novy, 28, 1805, 


by the bicycle, and leave our streets clean 
and noiseless, make oats a forgotten crop, 
and enable the middle class toiler to ride to 
and from his daily task in his private car- 
riage if he likes, 

As the days passed each mail brought 
to the Times-Herald list, 
until there were something like eighty pos 


some new name 
sible contestants in sight at one time, and 
appearances seemed to warrant the belief 
that of this number at least one fourth, or a 
field of, say, fifteen or twenty motocycles, 
would be on hand to try conclusions on the 
This 


broadened the views of the projectors of the 


second day of November. prospect 
contest and enlarged its horizon to the mag 
nitude of a notable event, and that all 
sible useful effect might be gained from the 


pos 


exhibition the prelimisary trials before the 
board of judges todetermine the admissibility 
of the various aspirants to place in the con- 
t:st was supplemented with a bureau of 
scientific record, composed of Messrs. Lun- 
die and Sommers, two engineers of Chicago, 
of whom Mr. Lundie is the mechanical and 
Mr. Sommers the electrical expert, who de 
vised machinery for making an exhaustive 
effect 
expected to give such a correct record of 


series of actual and condition tests, 
the total power, power cost, power distribu- 
tion, and power effect of the machinery of 
each motocycle entering the contest as should 
be of very great value to future construc- 
tors, inasmuch as no information of the kind 
is now open to the public. 

Washington Driving Park, with its mile of 
flat track, finely appointed clubhouse, 
abundant space for spectators and great 
general conveniences, was secured for use 
during the tests and preliminary trials. 

The Benz ‘‘ motor-wagen,” owned by Mr. 
Mueller, of Decatur, was present the first 
day, and Mr. Mueller’s Benz ‘‘ motor-wagen ” 
was present the second day of the week of 
preliminary test and exhibition ; on the third 
day the Duryea gasolene carriage arrived 
from Springfield, Mass. This was not the 
new one designed and nearly completed for 
this contest by the Duryea Company, but a 
previous experiment, unique in type, witha 
pair of athwartships gasolene engines, dis- 
carded, but brought out for this race in de- 
fault ofsomething better, and, as events have 


. y 
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proved, certainly among the very best of the 
automobiles shown up to the present time 
any where 

Later came Morris and Salom, of Philadel 
phia; with their extremely well designed and 
built and finally Pen 


nington came down from Racine with a driv 


well ‘ electrobats 
ing chain which broke on the trip down to 
the Park, wound the 
sprocket and broke it, and made the Penning 
** Victoria” the 
meeting with only one driving wheel driven ; 


round large driving 


ton show through entire 


even in this condition the ‘* Victoria” showed 
a mile in three minutes on the Washington 
Park track, the Mueller Benz 
doing the same thing in about five minutes, 


machine 


as did the Duryea, which suffered during 
this meeting from leaking asbestos gaskets, 
which very greatly reduced the effectiveness 
of its engines. So the days of the week of 
preliminary test passed, with hopeful tele 
grams and letters from the fourscore prospec 


tive entries for the first three or four days, and 


— 





The ** Duryea,” Washington Park, Oct.., 


then came cries of despair for the remainder of 
the days of grace. ‘‘ Not ready, and cannot 
be ready in time,” was the burden of the 
wire in the last half of the week, and finally, 
on the afternoon of November 1st, a confer- 
ence of the judgesof the contest postponed the 
run to Thanksgiving Day, November 28, 
1895, in the belief that at that time a consid- 
erable proportion of the entries would be in 
form to make the trial. 

There were on the ground November Ist, 
and ready to run, the Benz-Mueller motor- 
wagen, gasolene ; the Duryea carriage, gaso- 
lene ; the Pennington Victoria, gasolene, only 
one driver available; the Morris and Salom 
electrobats, and a machine belonging to and 
exhibited by the Columbia Perambulator Co. 
These were at the Park November Ist, and, 
except the Columbia perambulator, were 


expected to start in the run for a consolation 
purse of $500 offered by the Zimes-Jlerald 
for the best showingjon November 2d, the 


The Dela Vergne ** Benz," 
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day first set for the $5,000 and medal com 
It 


75 intending com 


petition postponed to November 28th. 
thus appears that of, say, 
petitors, five only, or one-fifteenth part, were 
able to show at all on the grounds, and of 
these five only two finally proved ready to 
start in the ‘‘consolation” run, and of these, 
as the event showed, but one was fortunate 
enough to cover the entire course, and so 
take the entire $500 purse. 

Saturday, Nov. 2, 1895, dawned fair and 
bright, with a moderate temperature and a 
clean dry track over the hundred-mile pro 
jected course of the race from Jackson Park 
to Lincoln Park, Chicago, via Waukegan. 


The field had dwindled down to two con 


testants, the Benz motor-wagen owned by 
the Muellers, and the Duryea, both gasolene 
motors. The electrobats did not care to 


make the attempt, and the Pennington Vic 


toria contented itself with a short run in 
company with the two competitors, and then 


left the course and proceeded to Lincoln 





~» 


22, just before the start at 
Jackson Park, Noy, 28, 1895. 


1895 


Park, where it made exhibition runs during 
the day. The events of the Benz-Mueller 
Duryea run were abundantly varied for the 
Duryea, and terminated ingloriously in a 
roadside ditch with a smashed front wheel, 
as a result of avoiding collision with a farm 
wagon which turned to the left at meeting. 
The Benz-Mueller covered the course of 
92 miles in 9 h. 30m., which was corrected 
by the judges for unavoidable stoppages 
to 9 h, 224 m. official time, or nearly 10 miles 
per hour for the entire course. There was 
also a loss of 46 min. by the following events: 


Min. See. 
Trouble with igniting spark... ..... 2 00 
Loss of tire , Te 7 00 
Adjusting tire second time....... 3 20 
cco, ere 2 30 
Taking water .... 4 00 
Trouble with spark ; 3 30 
Lost road by fault of bicycle 
guides , errr ee 00 
Supplies at Winetka (water, gaso- 
lene, ice) re te LE bate ate S 5 00 
Supplies at Waukegan. 7 00 
Lost at erade crossings...... 7 30 
Total.. 460 ©6600 





Examining the Morris-Salom *“* Electrobat,”’ 
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The consumption of gasolene for this 92 
mile trip was 54 gallons, or less than half a 
The 
to the winning post fresh and in good or 
der. 


dollar for fuel cost. 3enz Mueller came 
The ice used was cracked, put in bags 
and shoveled into the jacket tanks 
with regularity, to keep the heat of the cy] 
the 


water 
inder down, and made 
Oscar Mueller. 

The Pennington Victoria disported itself 


run was by 


in Lincoln Park with its one-driver propul- 
sion for the benefit of the curious, and the 
unlucky Duryea, with its smashed wheel, 
came home on a freight train, and that was 
all of the $500 ‘* consolation ”’ run. 

In of 


weather, the Lundie 


of 
and Sommers testing 
to Wabash Avenue 
and 16th Street, where the ground floor was 


view possible inclemencies 


machine was removed 
fitted with stalls, and the testing machine 


had added to it an electric motor to drive 
the apparatus and motocycle under test with 
extraneous power to determine the friction 
of the vehicle’s own machinery, and on the 
21st of November a party assembled to see 
the beginning of the tests of machines en 
tered for the competition of the 28th. 

It is proper to say that the complexion of 
the both at Park 
and at the Wabash Avenue place was of 
the 


spread interest in the motocycle. 


attendance Washington 


very best, and fully evinced the wide 


Capital was represented by heavy carriage 
manufacturers and vehicle users, and talent 
in the presence of many engineers of repu- 
tation. In fact, every one present was there 
with a purpose, backed by capital of either 
cash or ideas. One prominent carrier of 
Buffalo was at the Wabash Avenue place, as 
he put it, ‘‘ with a wad, to take back the 
best thing shown, no matter what it was or 
what it cost,” as he intended to be the first 
in his city to introduce the motocycle in the 
baggage transfer business. 


There was a very strong tendency observ- 





.at Washington Park. 


able on the part of the 
to distinctly disapprove 


gasolene advocates 
of the storage bat- 
tery system as a motor for vehicles, and an 
equally strong but less assertive disposition 
on the part of the electric exhibitors to de- 
fend their choice with 
conviction of its merits. 


every evidence of 
The one single ex- 
ample of a steam-driven motocycle, with a 
confessedly inadequate boiler, had nothing to 
say to the public, but in private talk de- 
fended his own side of the case with many 
sound arguments and with perfect conti- 
Altogether the attendance at the 
motocycle tests formed by far the most in- 
telligent and most 


dence. 


considerate as- 
semblage of exhibition spectators ever met 


calmly 


by the writer, and made enforced presence 
at these tests a pleasure instead of the dread- 
ful task which an exhibition commonly im- 
poses on an experienced observer. 

The tests at 1557 Wabash Avenue began 
with the Geo. W. Lewis gasolene motocycle, 


th 
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ge 
nt 
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bat- 
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which has many peculiarities and shows 
patient study. The results of the tests 
made by Messrs. Lundie and Sommers will 
not be given to the public for some time; 
the tests are neither simple nor direct, nor 
could any simple or direct tests cover the 
ground, The results of each test as par 
tially given out informally to the exhibitors 
corresponded very closely to the expecta 
tions of the vehicle owners, and the tabu 
lated results of these tests will undoubtedly 
be of value to constructors of motocycles in 
the future, as they will give effects not be 
fore compared in any publication, and so 
must of necessity form the nucleus of what 
will soon be an extensive literature of moto 
cycle engineering. 

The night of November 24th there was a 
heavy fall of damp snow in Chicago, which 
the travel of November 25th consolidated into 
a succession of hard hills and rugged valleys 
fit to shame any corduroy swamp road ever 
built in the West. Another heavy fall of 
snow not so wet came on the night of the 
25th, and the morning of the 27th dawned 
fair and cold, with all the ruts and bumps of 
the streets and boulevards covered with an 
even’sheet of dry snow, say six inches deep; 
as the day passed the dry snow was cut into 
a slate colored slippery sand, causing innu 
merable falls to pedestrians and horses alike, 
and making the progress of any vehicle de 
pending on the adhesion of itsown wheels to 
the surface of the road seem an absolute im 
possibility. Eleven motocycles were con 
sidered certain to enter the contest of the 
next day, but any attempt to cover 54 miles 
of such roads as the course afforded or was 
likely to afford on the next day appeared 
hopeless. An anxious conference was held 
at 1557 Wabash Avenue, and various plans, 
such as clearing Washington Park track and 
stretches of the boulevards, were considered, 
but it was finally decided to start the ma- 
chines at 8:30 A, M. over the 54-mile course as 
previously announced, and at 8:30 several 
hundred deeply interested spectators gath 
ered in Jackson Park a little east of the 60th 
Street station of the Ilinois Central Railway 
and witnessed the departure of six moto 
cycles of the probable eleven. 

The starters and their racing numbers were 
as given below : 

5. Duryea Motor Wagon Company, 
Springtield, Mass., gasolene. (American ma- 
chine throughout. ) 

7. De la Vergne Refrigerating Machine 
Company, New York, gasolene. 
Benz motor. German.) 

18. Morris & Salom, Philadelphia, ‘‘elec- 
trobat.”” (American. ) 

19. H. Mueller & Co., Decatur, Ill., gaso 
lene. (Benz, altered by Mueller. German.) 

22. R. H. Macy Company, New York, 
gasolene. (Benz motor, Roger carriage. 
Foreign. German motor and, I think, car- 
riage by Paris builder.) 

25. Sturgis Electric Motocycle, Chicago, 
electric driven. (American.) 

These contestants were started in the fol- 
lowing order: At 8:55 the Duryea was off; a 
minute later the Benz ‘‘motor-wagen”’ be- 
longing to the De la Vergne Refrigerating 
Company of New York was sent away; R. 
H. Macy’s ‘‘ Roger’’ machine left at 8:59, 
and the Sturgis electric motocycle at 9:01 ; 
the Morris & Salom storage battery ‘‘elec 
trobat” followed at 9:02;° the Mueller 
‘*Benz motor-wagen” did not leave until 
after 10 A.M. Friday night a close inspec- 
tion of the Mueller machine convinced the 
writer that its chances for first place were 
extremely good. It was in perfect order, 
the engine ran very quietly, and it was in 
the hands of plucky drivers. The Benz 
‘*motor-wagens” are all belt driven from 
the cranked engine shaft to the countershaft, 
and chain driven from the countershaft to 
the wheels. Wednesday night the Muellers 
thought it best to replace their old leather 
belts with new ones, and did so, and their 
trouble began when they started from 16th 
Street for 60th Street Thursday morning at 
7 o'clock. The belts did not hold well on 
their pulleys, there was trouble with shipper- 
fingers, and the machine was late at the 
park, and there the new belts behaved still 
worse ; they were separated by flanges of 
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thin iron only about five-eighths inch high, 
and two adjacent belts, one cross and one 
straight, began to ride up on this flange and 
on each other, and ended by breaking a weld 
in the thin iron pulley flange The belts 
were cut, ends squared and carefully relaced, 
all to no purpose ; the belts were not evenly 
stretched, and persisted in riding each other; 
finally the crossed backing belt was taken 
off altogether, the dividing flange cut in 
halves with a cold chisel and cast into 
the snow, and finally the Mueller Benz 
machine at 10.06 made the sixth actual 
starter out of the probable eleven of 
the night before ; some of these non-start 
ers did not like the road, and some met 
with accidents on the way to the meet. 
The first bunch of five to start met with 
trouble in deep light snow just west of the 
I. C. viaduct on 60th Street. The Duryea 
struggled through unaided, but all of the 
others had to be helped by hand. The R 
H. Macy ‘‘ Roger” machine was in collision 
with an Adams Street horse car, and the’ hors¢ 
car had the worst of it with a smashed rear 
dashboard. The Duryea, No. 5, led to Rush 
and Erie Streets, whereit hada stop, and was 
passed by the Macy * Roger,” No. 22; and 
from that on until the Roger dropped out 
5 and 22 were sawing back and forth, first 
one in the lead and then the other ; at Evan 
ston the Duryea, No. 5, was leading the 
Roger, No, 22, by about five minutes. 

The Sturgis storage battery made the 
longest run of any of the electrics, drawing 
out at the north end of Lincoln Park, 16 
miles from the starting point. The heavy 
weight of the electric driven contestants 
told against them over the horrible roads of 
the course. Six inches of dry loose sand 
over the boulder-strown bed of a dry water 
course would just about represent the 
worst parts of Michigan Avenue that day for 
shape and density, and it was so slippery 
that foot passengers could hardly cross a 
street without falling. At Grace Street and 
Sheridan Drive the Roger, 22, passed at 
about 11 o'clock; 22 minutes later the 
Duryea, 5, flew past without a stop, mak 
ing good time, and the belated Benz-Mueller 
left the same point at 12:28:30. The Dur- 
yea passed the Roger-Macy coming into 
Evanston, and left Evanston 5m. in advance. 
South of Evanston on the return track a 
cutter containing newspaper men was Over 
turned on a railway crossing; the Duryea 
was close behind, and took a sheer on the 
rail and smashed into the cutter before its 
occupants had time to pick themselves up. 
No one was hurt, however. In the village 
of Roger’s Park the Roger-Macy, 22, was in 
collision with a hack which refused the 
right of way, and had a wheel damaged 
and its steering gear disabled, but the moto 
cycle managed to reach the second relay sta 
tion a mile distant, where it lay 80m. for 
repairs, leaving at 2:37 p.M.; the Duryea, 5, 
passed the same point at 1:10 P.M. without a 
stop. The Mueller, 19, left this second relay 
station at 3:29. The later part of the run 
was made in mist and rain, the starting 
point being reached by the Duryea, No. 5, 
at 7:18 p. mM. The Mueller, No. 19, crossed 
the finish line at 8:53, only a little behind 
the Duryea in actual running time. The 
Roger-Macy, 22, quit the race at California 
and Ogden Avenues, at 6:15 P.M. At that 
time 22 was only 25 minutes behind No. 5, 
and was ahead of No. 19. The Roger 
motor gave out, and though the crew la 
bored with it until 11:30 p.M., they could 
not put it in form again, and so abandoned 
the race. The decision of the judges has 
not yet been made. 

The performance of the Duryea, a strictly 
American machine, and the German Benz- 
-Mueller and the Roger machines over such 
trying roads is perhaps the most notable 
feat of the motocycle. The roads were such 
that collisions and falling of horses and 
pedestrians were frequent throughout the 
day, and it is a matter of the greatest sur 
prise to those conversant with the subject 
that traction driven vehicles should have 
been able to make any progress whatever in 
the face of such obstacles. This 7%mes-Jler 
ald contest bas thus decided, in the face of 
seemingly unfavorable conditions, questions 
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which Pt | good day and nu cood track could 
never have settled, and has given an absolute 
certainty that wherever a horse can draw 
1 wagon a cheap and easily managed gasi 
lene motor can propel a motocycl 
H. L. A 
a> 
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have the nowel print much longer, for in 
stance where a core is to stand perpendicu 
larly in the mold for a considerable hight 
having no connection with the cope 

Here is a point that the molder will ap 
preciat Set that ill prints where stock 
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Srock CORE PRINTS 


Stock Core Prints, 
By Joun M. RicHharkpson 


By looking over patterns made in differ 
ent shops, one notices that the core prints 
for stock cores are of every length imagin 
able, and the taper prints have almost every 
possible angle. 

A jobbing foundry must expect all this, 
and ‘grin and bear it,” but where there is 
a foundry directly connected with the ma 
chine shop and pattern room, uniformity 
can be reached, and a standard decided on 
and adhered to. 

It is evident that better coring can be done 
if the taper part of a core exactly fits the cor 
responding place in the mold 

A good set of stock core boxes is an ad 
vantage to any foundry, and those of com 
paratively small diameter should be made in 
halves, of iron dowelled together, and be 
accurately bored out to correct dimensions, 
so that a whole core may be obtained without 
pasting. The lengths are not material, but 
the ends that match the taper prints should 
have a uniform taper, this being the same 
for all diameters, and there is probably no 
better angle for this than 15 degrees. The 
length of the taper part in the boxes will 
vary with the diameter of core, and this be 
ing decided upon, a standard is found for 
the patternmaker to turn his core prints to. 
The diameter of these prints should always 
be made by standard, and not by shrink 
rule, for the core will not shrink; and some 
diameter of shank or spindle must also be 
arrived at, so that all prints may be inter 
changeable from one pattern to another, if 
occasion should require. For this 3 of an inch 
seems to be a convenient size, and now as 
suming that all shanks are this diameter 
they should not be less than 
length, 


8 of an inch in 


If a patternmaker is to turn core prints to 
a standard size, he should be provided with 
a blue print bearing a table of dimensions 
and aset of templates should be kept handy 
somewhere about the lathe. Fig. 1 shows a 
caliper gage for the shanks; it is made 
from steel about 3, of an inch thick, having 
a} opening. Fig. 2 shows a plug or sizer 
to test the holes in the patterns where the 
shanks to the prints are to fit. 

Fig. 3is a template to use when turning a 
set of prints between the lathe centers. As 
both a straight and a taper one are usually 
turned at the same time, we have only to 
bring the stock to the proper diameter and 
let the straight edge of the template rest on 
what is to be the straight print, and fit 
the other print to the bevel on the template, 
using the divisions as a measure to square 
Fig. 4 is 
another to use when turninga taper print on 


down on the end for the length. 


the screw chuck. First turn the diameter, 
then square the front face, and turn the 
bevel, testing it with the template. 

The divisions are useful for marking the 
length, as they are graduated to give true 
lengths without measuring with a scale. 

Nowel prints can usually be the same 
length as the taper ones, but there are many 
exceptional cases where it is necessary to 


stamped on them with steel figures or else 


marked with paint Chis saves much cali 
pering in the foundry, and if the core does 
not fit or correspond to the figure marked, 


then the pattern room is the place to blame 


It is useless for a patternmaker fo go to 
the time and expense of making core boxes 
for ordinary straight cores, unless the length 
is excessive; for every foundry, if it makes 
any pretensions at all, has a set of core 


boxes in even cighths of an inch for all or 
dinary sizes, and in quarter inches at least 
for larger diameters. 

a ~~ — 

Bids were opened at the N ivy Depart 
ment on December 10th for furnishing two 
vertical, single-acting, double-cylinder beam 
air pumps; two horizontal, single, steam 
pumps for main feed, with steam cylinders, 
16 inches ; water cylinders, 9%4inches, and 
common stroke of 16 inches, and three verti 
cal, single, steam pumps, auxiliary feed, 
with steam cylinders, 12 inches, and com 
mon stroke, 12 inches The above pumps 
are to be used on the UU, S steamship 
‘* Chicago.” 


The following bids were submitted ; 

Geo. F. Blake Manufacturing Co., $6,592 
for air pumps, and $2,748 for steam pumps, 

T. Davidson, $5,200 for air pumps ; 

$3.675 for steam pumps. 

Manhattan Supply Co., $7,480 for air 
pumps ; 34,154 for steam pumps. 

— gg ans 

The Secretary of the Navy has rejected 
all the bids opened on November 12th for 
anchors for the League Island Navy Yard. 
New proposals will soon be asked for 





COMMERCIAL REVIEW. 


NEV York, Friday Evening, Dee. 13 
The Machinery Trade. 


Auspices for the coming year continu 
favorable. It is apparent that, if the manu 
factured products of iron are allowed to 
follow their inclinations, next season will 
see no return tothe dulness of 1894. But 
the movement—or lack of movement—in 
raw materials will be watched with much 
anxiety. 

As illustrative of the situation in this city, 
may be given the following informal state 
ment from the New York representative of 
a well-known Western machinery — firm. 
‘Business is better than a month ago: 
When people buy, they do so with a snap. 
They want tools directly from stock, and 
have plenty of money with which to pay for 
them. Indeed, this latter circumstance makes 
them so independent as to keep down prices. 
Among the lines of machines in good selling 
are millers. engine lathes for tool rooms, 
upright drills, sensitive drills, and shapers. 
The bicycle manufacturing tool trade holds 
on well, and will probably continue to do 
so for a month. Factorics are running on 
night turn to keep up with it.” Most other 
companies have found that for the last few 
weeks bicycle tools have been a little 
quieter. 

The early termination of the strike of the 
housesmiths has averted the consequences 
which might have ensued in the woodwork- 
ing machinery business. It is also becoming 
a little easier to collect money from pur 
chasers in this industry. In hoists and 
freight elevators there is a fair amount of 
activity this season, but prices are being 
cut. 

The Standard Tool Company reports of 
the twist drill branch of the market that 
not only have jobbers taken large supplies, 
but the goods are moving to consumers. 
Its factory is running on full time with 
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more men than ever Prices are low, and 
likely to remain so. The company antici 
pates dulness next month. Nevertheless 
we think there ought to be a good demand 


for drills, in common with other lines of 
machinist’s supplies. early in the winter when 
stocks are taken Trade in emery wheels in 
this vicinity, #«s experienced by the same 
company, has not been so great in any other 
December for three Holding steady 
until the latter part of September, it 
in October to double its former volume 


years 


ros 


Engines, Boilers and Pumps. 

In this market, as is well known, engines 
for electric lighting take a foremost rank 
There is a great tendency to employ isolated 


plants for that purpose, and hence a great 
many small and medium-sized engines are 
sold. Mr. J. H. McEwen finds that the 
sizes most in demand average about 175 
horse-power, or, for city use, somewhat 
smaller. and reports his business for the last 


six weeks as better than ever before. An- 
other party thinks the engine trade a trifle 
dull, but mentions having marketed two or 
three to be installed during the holiday 
shutdown 

The following summary of business in 
boilers as experienced by Abendroth & 


Root is probably applicable to that of other 
high-class manufacturers: ‘‘ Very busy; 
better trade than last year; brisk for the 
past six months and no falling off now; 
outlook encouraging ; no weakness in price 
with that of materials ; a good business also 
in spiral riveted pipe, which is a substitute 
for ordinary wrought-iron pipe.” 

In‘steam pumps December is naturally an 
active month, but the present one is unusu 
ally so, says the Deane Company 

Wrought-iron pipe is unsteady and weaker. 
It is likely to go even a little lower than its 
present quotations before reaching bottom 
The trouble not due to idleness of the 
mills, some are worked to their full 
capacity. With certain parties pressure to 
sell exists ; yet, on the part of other manu 
facturers, there is a tendency to take a 
philosophical view of the situation and wait 


1S 


as 


for business until after the first of the year 
Little is doing in pipe fittings. Those of 
cast-iron are weakening in price, while the 


malleable iron ones are somewhat firmer. 


The Kennedy Valve Manufacturing Co. 
reports so much business in valves, hy 
drants, etc., that for the last three or four 





months its works have been running 23 
hours a day. Prices, however, are weak, 
and tend to become still weaker. 

Iron and Other Metals. 

The pig iron market seems to have re 
lapsed into as intense a dulness as that of a 
year ago, but prices fortunately have not 
fallen to the same level, although low 
enough. There is sufficient iron sold to 
emphasize the small figures to which the 
market has quietly been creeping down. 


Some Bessemer pig is said to have offered at 
Valley furnace recently at less than $12. One 
hopeful feature of the situation is that 


inquiries are coming in for prices on quanti 
ties of iron to last through the year of 1896 
When buyers think of stocking up in this 
way, it indicates that they look for higher 
prices. The question of the hour is whether 
consumption will hold its own. The belief 
is that if it keeps up fairly well the amount 
of iron now being made can be disposed of. 
Machinery steel and cold rolled steel shaft 
ing aresteady. In these lines little business 
is now to be expected. 


There is still but moderate domestic buy 
ing of copper, and for this the exports are 
not enough to compensate. Prices are not all 


holding their own. 


Block tin is still being jostled to and fro 


by speculation. The foreign market has 
been weak, and the domestic quotations 
have inevitably followed suit. Stocks on 


hand in this country and Europe sum up to 


avery weighty total. 

The lead market remains dull. The buy- 
ing side is indifferent and disinclined to give 
its gold in exchange for the baser metal. 
There is a tendency to hold off until after 
January Ist. The price has become some 


what lower. 


Spelter is in much the same condition as 
lead. Trade shows no animation and the 
pric eis easy ° 

QUOTATIONS. 
SATURDAY EVENING 

Iron—American pig: 

No. 1 foundry, Northern ...$13 25 ald 00 
No. 2 foundry, Northern 1250 al3 i 
No. 2 plain, Northern 12 00 al2 50 
Gray f rge, Northern 12.00 al? 2h 
No. 1 foundry, Southern . 50 ald 00 
No. 2 foundry, Southern 13.00 «#18 50 
No.3 sone 12 50 al3 00 
No. l soft, Southern 13 00 al’ 50 
No. 2 soft, southern 12250 al8 60 
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Crescent 
Steel 
Co, 


PITTSBURGH, PA. 
CHICAGO, ILL. 


NEW YORK, N. Y. work. 


The Durability and Strength. of 


CRESCENT EXTRA STEEL 


are very noticeable in hard steady 
Try it. 





elites FAL a Ne Ae Net a Net ea 
“ENOUCH SAID.” 


ProvipEnceE, R. L., November 25, 1895, 


THE MASON REGULATOR C0., Boston, Mass. 


GENTLEMEN :—We are 
you do not know what 


aware 
a good thing you have 
we think it best to remit for it immediately. 


perfection. Yours truly, 


that this account is less than a week old, 


but we are fearful that 


sold us, and for fear you will ask us to send it back 
We 


have the pump in operation and it is absolute 


GEO. W. STAFFORD MFG, CoO, 
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STEEL CASTINGS 


THE JOHNSON COMPANY, 


OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 
Send for Estimates. 
Johnstown, Pa. 





HEAT YOUR WORKS 


BY THE 


“BLOWER SYSTEM.”: 
B. F. STURTEVANT COMPANY, 


Boston, New York, Philadelphia, Chicago, London, Eng. 


FOR FULL INFORMATION AND 
ESTIMATES ADDRESS 








BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 











Olsen, of New York, 


The pamphlet 


Foundry forge, Southern 1200 al2 25] tension. torsional, transverse, and crushing tests of 
Bar Iron —Common, on dock, 1.35 a 1.40c.: refined Tobin bronze. made by N. O 
on dock, 1.50 a 1.60e h , 2 
Tool Steel—Ordinary sizes, standard quality, 6|02 @ Fairbanks testing machine. 
avc.; extra grades, 1lai2c.; special grades, 16c. | will be found interesting to machinery construct 
and upward . ‘ 
" —" ors, and is sent on application 
Machinery Steel—1.85 a 1.95c. for ordinary brands , at OR api 


Special brands upward 
Cold Rolled Steel Sbafting— Base. 
loads; 2%4c. in smaller quantities ; 3c 
Wrought-iron pipe—Base discounts; 
57; Small galvanized, 52: large black. 67; large 
vaniz. @, 55 jevond this four 10s and about 2% 
tra may be obtained * 
Boiler Tubes—We still quote 
On 2 and 24 in., 6744 and 5; on 2% in 
and 5. These prices are cut 
Order might call fortt 


Jee in ca 


ga 


and larger, 
however, and a lare 


trom store 
small black, 


ex 


nominal discounts 
70 


a concession of 10 per cent 
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Welnthe telda than: ote eeu wale. The Elmore Drill Co., Dubuque, Ia., has been or 
rin—Current month, 13.95¢. net: January, 13.85c, | ganized with a capital of $100,000. 
Te nna Common Western, 3.20 43.25c., in car load \ new water-works system, also a new electric 
Spelter— Western brands. 3.40 a 3.50c., New York | plant, is to be inaugurated at Angelica, N. Y. 
delivery. ; . Messrs. Blair. Fletcher and Weaver are appointed 
Antimony—Cookson’s, 7% a8c.; Hallett’s, 67% a ae : 
Tc.: Japanese, 634 a 674 water commissioners 
Lard Oil—rrime city, 51 a 53«¢ The big furnaces of the McShane Foundry Co, 
at St Helen, Md. started recently, giving employ 
ment to 350 men who were forced into idleness 
NEW CATAT -OGS several weeks ago through the breaking down of 
a . - a Bite machinery 
There are three sizes of Standard Catalogs,’ « 12". The King O’Hara Co. has been organized at Chi 
6 & O’ and AK" X 6. We recommend the 6” « 9’) cago, and has a factorv at 67 and 69 South Canal 
size for ma hinery catalogs. When they must be larger | *treet, in that city. Mr. P. F. King. a well-known 
or smaller. one of the other standard sizes should be | inventor in safe construction, is vice-president and 


wdopted i; possible 


oo 


general manager. 


The Berlin Iron Bridge Co., 


of East Berlin, Conn. 
Standard Oil Co 
,acompounding building 120 


,at 


roof trusses are 


Morris Tasker & Co., of 222 and 224 8S. Third | have just comple.ed for the 
street, Phijadelphia, Pa., send us a price list and | Con:table Hook, N J 
catalog of chaireoal iron boiler tubes, standard | feet wide by 130 feet long. The 
wrought iron butt-welded and lap welded pipe, | composed of steel with steel purlins and covered 
etc. The catalog contains a good deal of con-] with galvanized corrugated iron 


densed information reg 
and will be found useful by those who have 


with piping. It is 434 


tod 
‘x74’ 
We 


Copper Co 


received from the Ansonia Bra-s an 
19 and 21 Cliff street, New York City, 
small pamphlet devoted to Tobin bronze, of whie 
the the manufacturer. Th 
pamphlet directs special 


have 


above company is 


arding sizes, weights, etce.. 


attention to the result of 


Haugh. Noelke 
been completed, 
modern machinery. 
built 


The 
Ind., 
the most 
djof five buildings, 
a|frontave of 500 feet. The 
hferick Noelke, president; B. 
e| dent, and C. F. Waterman, 


oO 
have 


large 





urer, 


Iron Works at 
and are equipped with 
The 
ot 
incorporators 
F. Haugh, 
secretary 


Indianapolis, 


plant consists 
brick, having a 
Fred- 
vice-presi 
and treas 


are 














THE DEANE oor notyoxe) 


yi :| VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP C0, 


HOLYOKE, MASS. 


Send for ‘* THE DEANE SPECIALTIES.” 





“GREEN RIVER” DRILL CHUCK. 


Accurate and strong holding chucks 


Steel Spring Bushing with Hardened Jaws. 





for nice work, gripping and centering 
to perfection. 


SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. 6O., 





GREENFIELD, MASS., U.S. A. 














h, S 


are of the highest order. 


LATHES! PLANERS!! SHAPERS, &c. !! 


Our tools are all of the latest and most a aa de- 
signs, while the workmanship, material and finish 
You will find it an advan- 
tage to huve our catalogue and special prices be- 
fore placing your order. 


EBASTIAN LATHE CoO., 


117 and 119 CULVERT ST.. CINCINNATI, OHIO. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made tu Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 











Star# 
Lathes 


9 and 12 inch Swing. 
New Designs. 
Send for Catalo.ue B, 
SENECA FALLS MFG.COMPAN} 
687 Water St,, 


Foot-power 

Screw Cutting 
Automatic 
Cross Feed 


Novel Features. 


Seneca Falls, N.Y, 





CIRCULAR CATALOGUE WV. 


Containing Press Notices an 


d Tables of Contents of Books on 


STEAM ENCINES, BOILERS, ETC. 


80 pages. Sent 


44 to any address. 


JOHN WILEY & SONS, New York. 





“R, MUSHET’S SPECIAL STEEL” 


BAVES LABOR in being able to run at GREATLY INCBEAS 


ED SPEEDS. 


SoLE REPRESENTATIVES IN THRE UNITED STaTES 


BB. M. TONES we CO., 


BOSTON: i! & 13 Oliver St., 


NEW YORK: 


TEWES GRINDING®. No WASTH in redressing 


143 Liberty St. 





FIRE 
FIRE-PROOF, 
REMOVABLE. 


SECTIONAL 


Sheet Fire Feit for boilers and superheated surfac 


ASBESTOS CE 





PIPE 


REL. 


es. 


MENT FELTING. 


LIGHT, 


DURABLE. 


COVERINGS. 


Curved Sheet Lagging for boilers of locomotives 


Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, ete. 


H. W. JOHNS MFC. CO., 87 Maiden Lane, New York. 


CHICAGO, 


BOSTON, 





PHILADELPHIA, 
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Mr. Henry Dreses, who, for some years past, has 
been chief designer and draftsman with the Lodge 
Davis Machine Tool Co., and Mr. Oscar Mueller, 
who was for some years superintendent of the Cin 
cinnati Milling Machine Co., have organized the 
firm of Dreses, Mueller & Co ,.and will build ma 
chine tools in Cincinnati They have built and 
equipped a shop there and expect to employ about 
fifty men for the present. Messrs. Dawson & Good 
win, of 57 South Canal street, will be their agents 
in Chicago 

The Lodge & Davis Machine Tool Co., of Cincin 
nati, Ohio, are now working 400 men 14 hours per 
day, and are making some extensive additions to 
enable them to handle their increasing business 
They are now excavating for the purpose of put 
ting a basement under their entire plant,.which will 
enable them to remove cutting-off machines, grind 
ers, surplus steel, castings, etc.. from the upper 
floors, and thus provide many hundred feet of 
space which will be suffimrent room for tbe addi 
tion of such machirery as may be required in sup 


plying their orders. The demand from bicycle fac 


tories and the picking up of tradein all lines gen 
erally has occasioned these extensions 

The Jones & Lamson Machise (« Springfield, 
Vt., have recentiv placed some of their 2xv4 flat 
turret lathes in the following shops Prentiss 
Bros., Worcester, Mass.: \ Janssens, Paris, 





N. Y.,'L. E. & West. R. R. Co., Meadville, 
S. Metallic Packing Co., Philadelphia, Pa.; 
Chuck Co... Hartford, Conn Km 
Works, Warren, Mass ; Hotchkiss Ord 
Providence, R W atert 
Watert n, N Buckeye 
Ind r! 


Kovem Duss: 


¥ WAN TED* 


i Help” serted 
Rate 3 t ’ 


France ; 
Pa ; 1 

Cushman wiles 
Steam Pumy 
Co wn Steam 


Mfg. (« 


nance 
Engine Co 
Anders< 
dria, Pa 


I 
W ¥ 
n, Soutl Railway Co, Alexan 


M inn. dorf, Germany 
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Superintendent wanted in a machine 


screw shop | 


doing considerable bicycle work; only first class 
men need apply ‘Cleveland,’ Am. MAcHINIS1 | 
Position wanted bya practical mechanic of 2 
years’ exp. in shop and drawing office: has had 
charge ot work and men. B.S8., Am. MACHINIST 
Wanted—Position, 14 years’ experience as ma 
chinist and drattsman on locomotive and electrical 
| machinery, tools, jigs, etc.; experienced erecting 
j}arebitectural tron work. Box 183, Am. MACHINIST 
Wanted— Position by young man fan ir with 
the forcing of machi tools to get their best pr 
duction as basis for piecework rates. Address Box 
179, care Of AMERICAN MACHINIST 
Wanted—aA first-class draftsman by one of the 
largest shops: prefer a man who has had experi- | 





TO SUBSCRIBERS 


whose names appear on our subscription list, this 
paper will give two free insertions under this heading 
to those in want of positio rhe advertisement t« 
occupy a space of not more than five lines Additional 
space or insertions must be paid for in ut 


regular rates 





advance 


machinery 
MACHINIST 


West 


im and 
Address Box 185, 
Work by 

Address E 


Draftsman, 


shop e xpel 


Wanted 
preferre al 


Forem 
perl 
t advantage 


exp'd on st gen 


Am 


ence 


hinists 
Ohto 


two young mat 
S. Cruse, Piqua 


ksmith desires situation; large ex 


and heavy forgings : can handle mer 
; best refs. Itustler, AM. Macn 
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DOW’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 





FILE. 


VARIETIES FILES 
(X. F.; & INCREMENT CUT FILES. 





m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, 


. . 
my 
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Treasurer, 


BURR K. FIELD, Vice-President. 





GEO. H, SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the interior of a Machine Shop designed and built 


by us for The Dry Dock Engine Co., at Detroit, Mich. 
with a gallery three stories high’ on one sit 


lower floor for heavy machine work- 


le, this gallery being 27 feet in 
gallery is used for storing patterns, while the second floor is u 


or Erecting Room, is 40 feet wide, 
width. The upper floor of the 
sed for light machine work and the 


The central portion, 


this lower tloor being controlled by jin cranes, which also 
swing out into the central portion, thus de:ivering material from the w 
jib cranes and the traveling crane to any portion of the Erecting Re som. 


ngs by the means of 
The whole 


framework of the building is of Iron, with brick filli ng for the side walls. 


SEND FOR OUR ILLUSTRATED CATALOGUE 








Science of Mechanics. 


and Historical Expo ition of its Prineipl 
an lated by Th J MeCersanch ou) Eas | p., half 


A Critical 
Mach. Ir 
more ’ 
‘A 







t Meet vorks, and a treatment with 


tior } laid down int nter- 





8 sels ynee of Restuades will do 





i e cleme 
ry Gren sg n Nature 


it tref, A. 
THE OPEN COURT PUR, COL, Chicago. 


scien as dev 


ail 





MACHINISTS, ATTENTION. 


To introduee, will send post-paid on receipt of 
$1.60, one each of 3. Gand 12inch rules, all guaranteed 


equaltoany inthe market. Offer good until Aprill 
No stamps 
SAWYER TOOL CO., Athol, Mass. 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For vouuenes. SMITH SHOPS, PNE 
TUBES, "VENTILATION, ETC. — 








SLOW SPEED, BEST 
POSITIVE MECHANICAL 
, 
PERFECTLY — 
BALANCED. TION. 
P.H.&F.M.ROOTS, Manufacturers, 


CONNERSVILLE, IND. 


Chicaco Office: 1405-10 Manhattan Building. 
coo 5<& CO., Selling Agents, 


163 & 165 Washi 
ma a agpee St., NEW YORK. 


Please ention This Paper. 





HENRY CAREY BAIRD & CO., 
(NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


, 810 Walnut St., Philadelphia. 


¢® Our New and Revised Catalogue of Practical and 
Scientific books, 88 pages, 8vo., and our other Catalogues 
and irculars, the whole covering eve ry branch of Science 

applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood- 
working. 
CaTALOGUE FREE! 


FOX MACHINE CO., 
325 Nor. Front St., 








Grand Rapids, Mich. 


138 rinsbore, Pavement, 
London, England 





ence on Corliss ¢ 
Address Box 162 
Eng incer with | 
ing to return 
with 


goc ds 


Address 


to Germany, 
manufacturers 


Machinist with tech 


ind 11 vears’ drawing-room experience. desires a 
situation as designer or draftsmar Address Age 
7, care AMERICAN MACHINIST 

Wanted —Foreman for brass foundry out of the 
city working 10 or 12 molders; light and medium 
heavy work; good job ‘or the right man Address 
Composition, care AM. MACHINIST 

Wanted —Work by mechanical engineer (Stevens 
graduate, 1886) 1n either works or drafiing room 
experienced in design of both light and heavy 
work; 4 vears’ shop and construction experience 
Address Box 178, care AMERICAN MACHINIST 


ngine work and heavy machinery 
AMERICAN MACHINIST 
12 years’ practice in U.S. intend 


desires to correspond 
who wish to introduce their 
Box 189, AMERICAN MACHINIST 


ical education, 7 years’ shop 


Wanted—Work as draftsman by man having ex 
perience in both shop and drafting room; tech 
nical education Address Box 167, care AMERI 

AN MACHINIST 


Wanted—Po 
ture of drawing pre 
designing special to 
and bicycle work; 
turning out work 


Wanted—Foreman boilermaker and | 
having about 2 hands; competent 
out work at lowest cost ; must be temperate ; 
Wa wanted Address Boiler, care Parvin 
vertising Agency, Cincinnati, Ohio 


Wanted By a Western technical school an in 
structor in blacksmithing: preference will be given 
to the candidate who is also a practical machinist 
oranexper'd engineer Address, with references, 
stating wages expected, Blacksmith, Am. Macn 

A young man who has had experience on the 
road, also practical machinist, would like to en 
gage with good lh as salesman handling ma 
chine tools or mill supplies; reference from pres 
ente rployer, ‘Paul,’ care AM. MACHINIST 

A practical brass foundry foreman desires 


the manufac 
punching, shearing dies, 
is and automatic machines 
capanle of bandling men and 
Box 184, Am. MAacHINIsT 


sition as foreman in 


aver out for 
to get 
state 

Aq 


shoy 


res 


ruse 


post 


tion; 17 years’ experience handl’g men; acquainted 
with all modern ways of turning out castings 
quickly and cheaply: best of ref.; engineer ana 
plumbers’ supplies p'f'd. Brass, Am. MACHINIST 


Chief draftsman desires position as assistant to 
engineer or manager or in ¢ harge of dri wing room 
at works: technical training ; experience with first 
class concerns; paper mill, marine and gen. mach’y; 
motives. Box 187, Amer. MACHINIST. 


(Continued on 1014) 


boilers, lo« 


ge 








stamps. 





BOOK OF TOOLS. 





There isn’t a user 
ris, Mie ery and Su} 
ilies but that \ Book of 
is’ witlsavem ey 1 
id it saves money more 
Ways than one If yoru sare 
paving too much for goods 
this class t wi Puost 
you If vou a not paving 
ugh it ow ils post 
you, and give you a chat 
to believe that you are a 
little cleverer than the res 
“of mankind 
It tells a great deal about Tools that you never 
knew, and evervthing it tells is so, to the best of our 
wledge and be t The book contains Jo0 pag 
and upwards of 2000 illustrations, and will be sent 
post paid to any address upon receipt of 25 cents in 


CHAS. A. STRELINGER & CO., 


DETROIT, MICH, 


POWER OR HAND PLANER, 


FOR MODEL MAZEBS, EXPERIMENTAL WOBK, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 


*30013g UOISU/YSEM PBI 


“O93 2 NOSNIN’IIA ‘ff *V 


AS G3uNLOVANNVAW 








*ssew ‘U0 sOg 








FENTON 


P. 8S. 


BEAUTY, 


49 Fenton Wheels for 1896 


PARACONS OF PRACTICAL FEATURES AND 


PERFECT ADJUSTMENTS. 
SPEED, EXCELLENCE. 
WILL BE P 1U CATALOGUE 


METALLIC MFG. C0. JAMESTOWN, N. Y, 


FENTON WHEELS HAVE BLUE CROWNS. 


we «EASED TO & 









4S IN. SWING. 


ITCHBURG TOOLS. 


ATE ECS 10 otter METAL MACHINERY. 


Send for Catalog E, 


Fitchburg Machine Works, 


FITCHBURC, MASS. 


SPECIAL MACHINERY TO ORDER. 








W 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, 


POLISHING WHEELS, 


COVERED WITH HEAVY 


rite for price 





list with discount, 





OAK-TANNED LEATHER. 


and list of sizes carried in stock. 


Rk. I. 









BEVEL GEARS, 


Cut Theoretically Cor-ect. 


Special facilities for cutting worm wheels. 


Soo HUGO BILGRAM, 


MACHINIST, 





FOR 


TOOLS, 
DRILLS, 
DIES, &c. 











ALL KINDS IN IN ee CK. 
Manufactory 
Chief Am. Office, ret JOEN et. ~ f. 
WM. JESSOP & SONS, ‘LTD. 
Established a century ago. 
Medal World’s Columbian Exposition 1893. 





440 N. 12th St., Philadelphia. Pa. 





WORTHINCTON 


PUMPING ENGINE 


WATER WORKS. 
SIMPLE, COMPOUND, 

TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 8‘ and 8S Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CHICAGO, 
ST. LOUIS. Eighth 
INDIANAPOLIS, 64 South 
DETROIT, 145 Jefferson Ave. 


OR 


CLEVELAND, 24 South Water St. 
185 to 189 Van Buren St. 
and St. Charles Sts. 
Pennsylvania St. 
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Wanted—Position es superintendent of a machine Machinist—A machinist wanted to work in an +h MISC EL LANEOUS W ANTS +l. Mach nists should go to Tucker's, 135 Greenwich 
works, or a8 designer; experienced im ma g | electrical factory in Hoboken ; steady wor $3 per teal ht Sci th taal Y. City. and examine “ Crane’s Patent Port 
ales; would like the priv © of purchasing an| day; must be experienced in machining all kinds |, 44%? - - be eneartee wneer ES fp abie ‘iand Drill.” four sizes ; something new. 
nteres: int IsINness \ ess | of f brass g is al nu nious th ha fan i _— er line, ed neg ochenee~ ot Lh pappety ody + Apt 
AMERICAN 4 ‘ hop t : t +e ae vy oes irday morning for the ensu- For Sale—Tabor duplex automatic molding ma 
\ A | ire AMI MACHINIST : inswers Addressed to our caré WUE} ohineg with 18-inch evlinder; molds two flasks 
Position wanted— At , ' ’ 12x15, or one flask 15x24 inches; perfect condition. 
chanic, good manager fr Wa ted " inte gent man i ‘ t ma I ~ Box 94, AMERICAN MACHINIST 
neral mac ne designing mat hop i ow giand to u . s Spal nm ; Cheap 2d hd lathes & planers, 8.M.York,Cley’d,O. 
" } e an he r the AME ~ Ma . 
tools and engines; pref supt. or | Pal mS . subscribers for the Am “ _— . — » Wanted—Forging, pattern casting and general 
= , , mnie ‘ yl comye S2107 cre wit efetr allpers & G a8 fe > as. WV ve . 
chief draftsman: start alt 1B 172, A. M wees ui J a +s \ 45 ms ‘poe ae ¥ a i enauell Calipers & aURE F. A. Welles, Milwaukee, Wis machine work to do F. F. Chase Machine Works 
eee ; ay Fo lalla s 6. Light and fine mach’y to order; models and elec-] » ' 
p- | Street, Dorchester, Mass, & lainfield, N. J. 
oe a Three or fou I peg a p-1* ' ™ trical work specialty. E. O. Chase, Newark, N. J, Plainfield 
portunity for young met ' , ‘ years Of age Foundry fore wanted—A man totake charge ‘ : " : ee a ee as ae 
with fair education, to |« Ho me “ts trade. | of fous ht floor and be D h work; For Sale—A first-class key-seater, agi — eal as the pn : with Re SB B-v for 
e yB r ( } fford street - - ess || Mitts Merrill, 913 Tilden St., Saginaw, Mich. sme Machine SHOP, ss Reces w . 
moe A cag ~y X j and ( r ! must be et ) whe has | 1 & Merri ) Tilden i a ‘ tool and light machine work; New York or New 
as soa i xperience Ib Making sou pit ind soil httings pr ‘ “nglan s P rre ress Box 2. 
ferred: state experience and references. Box 1st Best and cheapest Bolt Header made by C. H. + gland States preferred. Addre 30x 182, Am 
Wanted—Mecbanical draftsman, one who on a AMERICAN MACHINIST Baush & Sons, Holyoke, Mass. LACHINIST. 
iliar t ngine and mpressor desizt yan ’ 4 
— bs - th wim ee ae ne : Wanted—Position as superinter dent by a man For Sale—Second-hand drill presses,e ngine lathes Wanted—An Idea Who ean think of some sim- 
preferred. Address tine eae axnarionas. andi wad itt rough , perien¢ ed, in the n — on tur-} & planers. Dietz, Schumacher & Co., Cincinnati, O. | ple thing to patent? Protect your ideas ; they may 
4 ing of iron anc rass y ves ant Tass Zoods 1 re! r . 
references, Machine Shop. Box 17 Am. MACHINIST go an ore i . i ; tte 16 ; bring you wealth. Write John Wedderburn & Co., 
eral; age 4 popes | pe with up-t late to ae Ene For sal \ first-class foundry and machine . . ‘ 
Manager of works desires change; now in entire chinerv: can handle men with systen ind econo shan. cantrally ti ced: a fine line to manufacture Patent Attorneys. Washington, D. C., for their 
coe sara : a . , in west cost: references OX I “d ; 
charge of works employing 500 hands; technical rt ca o Coe “) pokanaal reference I Address ** Foundry,” care AMERICAN MACHINIST, $1,400 prize offered to inventors. 
educated; shop experience : competent to assume | 4°, Gat MERICAN MACHINIST 
entire charge of offi purchases and sale costs Wanted—A draftsman and constructing engineer 
and piece rates arranged to insure economical pro J of 25> vears’ experience lesigning ‘and e1 ting AMERICAN GAS FURNACE 60 
duction; 15 years’ refs.; a i. Box 174, Am. Macu. | work of all kinds both inthis country and West Ir \ "5 
Idi sdecires to connect himself with a contracting . 
Wanted—Positicn by a first-class die and to | ind engineering coneern, or with some manutac 
maker ; well up on all modern improved dies such | turing concern. as superintendent or assistant mar 
as forging. stamping. blanking, benoing, etec., for} ager, or to take the New Yo management of 
iron, brass. steel or any other metals; bave had) some steam orhydraulic manu acturi ng concernon 
nine years’ experience best shops in Connect salary or commission. Address Hydraulic, Box 186 ] Fr & Hi hP Bl 
cut. Address ** Die Maker,” care AM. MACHINIST, | care of AMERICAN Macuinwe. Gas Blast urnaces g ressure OWérS 
For the economical generation and systematic application 
a re Twisted o ° 
CLEVELAND TWIST DRILL CO’.S GRIP SOCKETS, * CATALOGUES ON APPLICATION. 
| mh W YORK 
cant used wih No. 80 Nassau Street, - - NE 
> EnGiisH AGENCY 
No charge for ay Chas. Churchill & Co., Ltd., 21 Gross Street, Finsbury, 
roove in London, E. C., England. 
—osregey Wi the shanks. 
~ a} i : Send for Descrip- 








Cor. Lake and Kirtland Sts., Cleveland, Ohio. | tive Price List, 


WANT POWER? 


rhe PLERC G re 








LATHES 


Planers, 5, 


000 ‘Machinists, Draftsmen and Engineers 


can for the next month put one-half their Beer, | | ae 
Billiards, and *Baceco money into a Xmas oll 


present for themselves by sending $4.00 fora fu | \ Wa ASO ke 0 | 
setof photo-reduced prints of Simple, Tandem and a < ! | 
Cross-Compound Corliss, or Automat © kngines 4 é ical. Address 





masses 
in a set Best investment pos to impr ! l lilling 
your trade, Supply limited Sead Quick | to 


(. M. GIDDINGS, M. B., Rockford, 1). | PIERCE ENGINE CD, ““seactue, wis. Machines 


$96. —— {10 Volt Dynamo New Lot Drills, | 
ae a nigh erude machine. fully ‘Second-Hand Machinery Turret Tlachines and PARALLEL : 


guaranteed, Do your my + oo 
lighting. _ the ane 0 

light y« s Only one a oe . 

horse power required to run SCREW CUTTING ENGINE LATHES, Machine Tools. 

it Sold at above low price 





qr oO? 





























to introduce our larger ma 1 isin, x oft. Pratt & Whitney with rise and fall rest FOR MACHINISTS. SIDES ARE PARALLEL. ANGLES ARE RIGHTANGLES 
chines, lin, x 6tt. Pratt & Whitney with rise and fu r t &E 
Oj SEND FOR CIRCULAR NO, 62 214 .-x ott. Putnam with rise and fall rest rc ~ ~~ 
ROTH BROS. & CO. Prin th Ay ed fa A LARGE STOCK AS Ss 
tin . ‘ ice Bros ith se and f rest 
30 to 34 Market Street. tf liin. x 6ft. Blaisdell with rise and fall rest ‘ 
Chicago, Ill, U. 5. A 1 isin. x6 ft: Flather & Co, with rise and fall rest always on hand at low prices at 
ro ares oe 1 Win. x Ott. Blaisdell with rise and fall ree a * FIN 
Se | ek sien hinclaend nian mgt NE, “TOOLS MR en 
MACHINERY FOR e 1 isin. x 10 ft. Flather & Co. with plam rest >) + Chicado. Ti US 
Bin. x 24in. x7 ft. New Haven Planer. New 1 Win. x Witt. Flather & Co. with compound rest and HILL, CLARKE & CO.. 





} ; . wuek 
Ng) S Hond ha, “tr Good of ney: 1 ?lin ' x8 ft. Lodge & Davis with compound rest r 

n oynto anc laper., » {t ‘ ry . na - > , ~~ . 
1-4 to 1 1-4 in. Open-die Bolt Cutter, Good as new I pnt ft. Lodge & Day with compound rest and Machinery Merchants, 
Nos. 1,3 and 6 Roots Pressure Blowers. Al condition, Pin. x 8 ft Blaisdell with plain rest 


! ' I . = -~ ~ - 
9x 9 Greenfield U pright Engine. Good as new } 1 Sin, x Weft. Perkins with compound rest 150 Oliver St. 12 S. Canal St. 
18x 5x 10 Brass Lined Duplex Pump. 1 


Lot 61-2 im. and 7 1-2 in Hammered Steel Shafting. MISCELLANEOUS TOOLS. BOSTON. CHICAGO, Hl. IN FIRST-CLASS CONDITION. 


Bearings, Friction Clutch Pulleys, etc., less than halt 
value. COOKE & CO, 
163 and 165 Washington ‘Street, New York 


15 ft. Universal Radial Drill Press, 

1 No. Lt Brainard Universal Milling Machine 

1 iti x Ott. American Tl. & M. Co.’s Fox Lathe 
1 in. x 5 tt. American 'T. & M. Cows Fox Lathe 16 in. F. B. Miles Slotting Machine. 

1 Ol : New Haven br whe, ss, back gear, power feed M ACHIN ERY SB A RGAINS 2,400 pound Miles Steam Hammer, Single Standard. 


Horizontal or Floor Boring Machine, Pratt & Whit- 








Second-Hand agrees 
| 











LATHES, 1 32in. x 10 ft. Oy ae Side. ‘ , : BEFORE > y ey 
{ A Isc e stock of othe hinery Vrite f » . REMOWAL ney. : , : 
2 10in. x 5 ft. Fe ot & Power. : vie nat + pwrertn. pom. oo ig No e cher machines Write for . One (1) 5 ft. 1 niversal Radial Drill. 
RB Daa of ily sancti At Phenix Iron Works, Trenton, N. J. | 2! g tty Pratt & Whitney Engine Lathe, Hollow 
1 16in. x8 ft. Fi 22 & P.F,, Snyder T E RY —— ; 19 in <8 tt Pre » Whitney Engine Lathe ' 
§ 18in. x Sit. Flather & Prentice. || 1 34 it ‘ + Sete folg Yin. x8 ft. Pratt & Whitney Engine Lathe, Hollow 
3 iste, Pathe ‘ Davis 7 2 34 in 144 Nile Radial. Hl GA IN MACHINE 0., “ 14 _ a “ cast 1 la a “ry 
2 2Lin. x 10 ft. Pratt & Whitney. | 2 Suspension Drill : ortanie DFU. | 26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 
OB get rer | MILLING MACHINES. LAIGHT & CANAL STs., NEw YorK, | 3; | 5, Sin Bice Poe otus teas Vin. x12 ft. Pratt & Whitney Engine Lathe, Hol- 
30 "5 1 fk. Linco — 1 No, 1 B. & Sharpe. “ i e ; a 47 Gear Cut tir low Spindle. , : 
+ . agg ser nt Triple || 2 No. 13 Gary “nig Also, 61 North 7th St., Philadelphia, Pa. il Is M M ! 22in.x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
Geared. 1No.15 ¢ , mt La low Spindle. 
tind “fe a 1 No.2 * Hand, and others, . ; 10 ft.-16 ft. \ lB und Turning Mill, Cranes, Blower, | 40 in. Bement Vertical Drilling Machine. 
1 9 in, Driving Wheel, Bement.||.,  . SHAPERS. SPECIAL LOT SECOND-HAND TOOLS Boiler Kolis, Puuch ana Shear, et 24in. Pratt & Whitney Vertical Drilling Machine. 
1 4din. x 18 ft. Gay & Silver, || 9 in-, 12in., 13 in., 15 in., 20 in, J ' Send for full list and prices 
datagaiesyagy hs sate hie Rerew i - at very low prices before removal “rr si 
8 4B in. x82 in. x 6 ft. Pond, twol]) oni cote eee Machine. , . 
 Sgapeomeangeal | et ee ee GEORGE PLACE MACHINE CO.) — oronor 
1 4810. x:2 in. x 81, Pond, two! Bae Sy ie eine, beds ets Oat vst Geared, On EORGE PLAGE MACHINE CO 
. — 13 h Sa ese Tripte Geared, Com 145 Broadway and 86 Liberty St., "7 
Min x Min. x6 W&L L Dk hear. ‘ ; 6 S ft. ( 1 Hq . ‘ 
seein. son. cy alli? ee er NEW YORK, 145 Broadway & 86 Liberty St., New York, 


Silver, 
1 82 in, x 32in, x 10 ft Ww & L. |} 1 


gp eo a a ai L BLAKE & JOHNSON, Waterbury, Conn. 








Eastern Branch Niles Tool Works Co. | eee BUILDERS OF 


136 and 138 Liberty St., NEWYORK CITY. | it. Sahu 8f ks Si PMN, OATY Py, HOOK AND aye MACHINERY, 


E.W. BLISS co. mee ‘t ; 7 =f : nel SIC ASS AND LABOR- aah MACHINES OF EVERY DESCRIPTION. 

















‘ a 3 = CS S 2 Bent Wire Goods a Specialty. Send Samples that we may 
| Adams St., mikes, .d0t Palin. Piet ae . quote prices for either machine or the Goods, 
Brooklyn, N. Y. , , 4 in. Complete, P 

: : } 45 win os Extra Hea P 
96 W. Wash’s St., ne me fh ladial 8 ft. arn See 
rvemneaso , ne Uniyersa Ming Maing Kemp S ‘ EEL BALLS 
c fi 46 ‘ Cincinnati N 
‘ Plain os ee Li in Patt 
Presses rs Tern 3 3 Ba 
Di d 4) Bort & Tur aing antt & Whitney No.2 Hand For all Anti-Friction 
16S, an / | | + ~ ontal Boring & riding Mact 's 4it Pp 
‘ x iP Machine, 6 it with | ine, Ja k . 5 
Special ‘|i | Horizontal Flange Pauch, Hilles 4 Jones, N urposes. 
; | 4, *laner 16 ft N es Al ord 


WE ALSO MANUFACTURE 


Machinery revenues | AUTOMATIG SCREW MACHINES 


Electrical, and «. E Wf. je | C0 NSISTING ¢ CF SCREW MACHINES, MILLING MACHINES, AND 








All Sheet Metal =. ' \e BILLS, LATHES, PRESSES, SHAPERS, Etc 
or a “~ ssa stl SCREW MACHINE PRODUCT 
. . a J. J. MeCABRER, OF EVERY DESCRIPTION. 









Stiles & Parker —\Saem co cngngaluaitnss == . 


ety —  B'BUITaeo's |t4 Dey st.,| Cleveland Machine Screw Co., 


N. Y.Mach’y Warerooms. | NEW YORK. CLEVELAND, OHIO. 





WRITE FOR 
INFORMATION. 








AMIE: RIC. AN 


T. SHRIVER & CO., 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 


DecemBer 19, 1895 








THOS, H. DALLETT & CO., 


YOBE ST. & SEDGLEY AVE., PHILADELPHIA. 


MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machire 
Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin 
ery. 









m machine 


y size, moulded « 
no spe fon rn needed. 


We also make 


Portab‘e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses, 


PULLEYS. 
GEARS 


EMERY WHEELS 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 


of any diam pce anil pitch, nade 
Moulding Mac 


n Gear 


ne—no pattern neer ded. 


NORTON 


Emery Wheel Go. 


Worcester, Mass. 











SPEIDEL’S ECONOMIC SAFETY 


& HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYs:S, 


SPEIDEL & ROEPER, 
READING, PA, 
Send for Catalogue. 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


BRIDGETON, N. J., U.S. A. 








_ TRAVELING 
‘a CRANES 


— Capacity 20,000 ibe. 


Xo, 
HARRINGTON, — rp, 
SOK & CO, Ine 


1515 Penma. Ave., PHILA., PA, 


SEND FOR 
CATALOGUE OF. 
MACHINE TOOL®. 


BUSINESS FOR SALE. 


We hereby offer for sale our entire business plant, | 
including real estate, tools and fixtures, stock on hand, 
etc. : : New Catalogue. 

rhe real estate consists of about seven lots on 
south side of Market St., Corning, N. Y., each 21 ft. by 
70 ft., and six lots on north side of Erie Avenue, 
by 100 ft., all nearly covere: 


WILL HOLO LOAD AT ANY POINT 














21 ft. 
d with substantial brick build- 
ings, and comprising a complete Machine Shop, Smith 
—s Foundry and Boiler Shop. 

‘he Machine ry and Tools are allin complete work- y. 
ing order. All will be sold at a very reas« mnable price. 

fine opportunity is here offered for one or more 
young men of energy and some capital to e ngage ina 
lucrative business. 


LeCOUNT’S 


LIGHT STEEL DOt 


MANUFACTURED BY 








WM. G. LeCOUNT 
PRESTON & HEERMANS. SUCCESSOR TO C. W. LE COUNT 
Cornina, N, Y., November 18, 1895. Routt Norwalk, ee 
Send for “Catalog A,"’ full line of machine too! 
AN OPPORTUNITY Bolt Cuttersand ~~ 
) ry th’. “ . 
Nut Tappers in abe 





great variety, for 
Hand or Power. 
Cutting all sizes of 
Bolts to 14” diam- 
eter and Pipe 2”, 
Send for Catalog ‘A,’ 


WELLS BHO. Ge 


MASS., U.S. A. 
ARMSTRONG’ S$ @ PIPE @ THREADING 
Cuttin; oar Machine: 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam 
Fitters’ Tools, Hinge 
Pipe Vises, Pipe Cutters 
Stocks and Dies univers 
ally acknowledged to ee 
THE BEST. BB Send for 

catalog. 
Armstrong Mfg. Co., 
Bridgeport, Conn. 


AsI am desirous of re tiring g¢ from Busine »Ss, 
I offer my complete, modern equip sped 
Foundry and Machine Plant for Sale on 
easy Terms free of Incumbrance. It is well 
situated on the Main Line of R. R. near 
N. Y. City. The Tools are adapted to build 
First Class Machinery, and the Business 
is thoroughly established throughout the 
United States. Address AMERICAN Ma- 
CHINIST, Box 171. 








BOSTON WORKS 


FRANK BURGESS, Proprietor, 35 Hartford St.. Boston, Mass. 
1,100 Sizes Spur, Bevel, Spiral, Worm, 


Rack, Elliptic, Internal, etc. Send for Catalog. 


SOFT CASTINGS, or 


Made from best grades of Pi 
Light Machinery, Electric Wor 

















Iron for 
x, etc. 


THE BURR & HOUSTON C0., 


BROOKLYN, N. Y. 


WARR ANTE? 


33 TO 39 FRANKLIN ST., 








THE TAYLOR-RICE ENGINEERING CO., 


Gloucester City, N. J. 


STRAIGHT OR TAPER SHANK 
( DRILLS 
WITH THE 
|, TRUMP CHUCK” 
| a. : 16”, No. 2, 4", No. 3, 34/’. 


Misweeecsicsaas) ©) 
TRUMP BROS. MACHINE CO., Mfrs. | ADJUSTABLE BLADE REAMERS 
WILMINCTON, DEL., U.S. A. 4 in. 10 2% in. 


For Sale by CHAS. CHURCHILL & CO, Ltd. London, England. 


Send for New Pamphlet. 





CVVVVTVVITVTVVVVVAVAG 










COILS and 
The Sample BENDS of 
IRON, 

Tells the Stor - 

y. and 
qAtampleof Dixon's pure fakelubricating — > 
pamphlet. of every 

description. 





Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


The National Pipe Bending Co. 


82 River St., New Haven, Conn. 











M ACHINIST "1015 


CONSULTING MECHANICAL ENGINEERS. 
L. P. BRECKENRIDGE, HENRY BP. 





NOYES, 


Mem. A . mS .. one. ag S. S. | Solicitor of Patents 1 Mechanical Expert 
} Monad : Bl x, Cnicaco, Il 
iF B COREY, Electrical Exper | 
nendicta Aree etme, | ©, L. REDFIELD, 


Designer 
Expert 
) Dearb« 


of Special Machinery 

in Patent Causes 7 
” - . “ . rn sSt., CHICAGO, ‘. 
W. E. CRANE, M. E., 


New Engiand Engineering C« ‘ \ ‘ eee] " 
Electric Light and Power Plants ae K. SARGEN ’, M. E., 
Harrison Avenue, WATERBURY, Conn Carcaco. Til 
U.S.A 


CHARLES A. HAGUE 

CONSULTING ENGINEER , W M. ¢ 

Pumping Plat Power Plants, Steam, Water, Consulting Engineer 
Electri ty, "Destenine ind Experting Production a Specialty 

0 Cortlandt St.. New York City No. 78 Mason Building, (Tel. 2102) Be 


. WEBBER, 


Shop Methodsand Economic 





STON, Mass 





WHEN YOU ORDER 


FIORTow cHBvVvVCcLEs, 


See to it that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


Is stamped plainly on their face, all others are IMITATIONS. 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S.A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E.C., Eng. 


USHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 
work. ._ ©s« «© © © &© © @ 


SEND FOR CATALOGUE, 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
CHUCKS tm “National.” PEQUOT DRILL CHUCK 


INDEPENDENT, 














= = I weed RS AT. or Anew Dr Chuck having a more powerful grit 
Sgt tT dt DMBINATION, | than any chuck ever offered. This seems a broad 
rs FF) wetsa 128 eiinnmunl Kasiest to | Claim, but we prove it to mechanics who will 
raod ‘ sar e Best. tir Ke versibl pant ya Ask at your dealers or write us for 
- y Ws (patented ving in ! varticulars. 
aa Hu = joreeaieateel tine dA orig ppm I 
THATED CATALOGE ent Liberal d 


THE D0. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


counts. Prompt iipment 
39 Cortlandt st oN. Ve 


National Chuck Co. ; 
Works, tlloboken, S.J. 








ticDowell Stocker & Co., Chicago. 
Or, SELIC, SONNENTHAL &CO., 
WE LEAD, OTHERS FOLLOW, 85 Queen Victoria St., London, E. C., England. 
’ 
Sweetland Combination Chuck. 
caren eenygrbensn SKINNER CHUCKS. 
Stan pe ye 1 WP cone vNolid Independent and Universal 
Shell. Solid Reversible Jaws Chucks, Combination Lathe 
Strong and True. — Chucks with patent revers- 
; ible jaws, Drill Chucks, 
SEND For CATAL I Planer Chucks and Face 


4 Plate Jaws, 
SKINNER CHUCK CO., 


New Britain, - « Conn, 
SEND FOR CATALOGUB, 


| For Reducine and Pointing Wire, 
| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


The HOGGSON & PETTIS MG. C0, - 


PRATT’S 


Positing Dsivings § 
Drill Chueh, 


The best system ever devised for holding 
and driving drills. 


7” WRITE FOR CATALOGUE TO 


New nent Coun 




















c 














THE PRATT GHUGK CO., Clayville, N.Y. |SALESMEN rte 
THE TEMPERATURE ; 
VERY 
mn + in ma 1 ot tubing ni mth “ | MACHINIST — “MOULD MAVE 
at toe ie te Sour CATALOGUE. 
1 ARYA EATER ieee meee beet oe, fae 


< 
c= 


$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.0co 
or over. 


i 


is sful. Sen 


THE TAUNTON (MASS.) 
LOCOMOTIVE MFG. CO. 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK 





cirTy. 














J f In use 
> HYDRAULIC MACHINERY, : 
i PRESSES, PUMPS, over 
” PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, 30 
ACCUMULATORS. Rail- 


SEND FOR CATALOGUE D. 
THE 
W. & §. Hydraulic Machinery Works, . 


WATSON & STILLMAN, Proprietors, 


roads, 








204, 206, 208 and 210 E, 43d St, 
NEW YORK. 


VREELAND TRANSFER JACK. 
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15 MINUTES! 


This screw was turned, threaded, knurled and cut off in fifteen minutes by use of our 
patent turret on the carriage of our 18-inch Standard Lathe. 
Length, 9% Inches. 


THARUERPRPARE COPPA ECPRRRRULEOCEPPRUECCLEDEUTEETERRMACUU CUA MEREELELE UE TEERL GD Be “ 








1. 


iN 


*u] | ‘peop ‘weg 





Diam. Screw, %-inch, 
be¥" No Expensive Box Tools! Operated by a Boy! sas" Turret can oe fitted to any of our Engine Lathes. 
say YOu can not afford to be without one 


= LODGE-DAVIS MACHINE TOOL Co. 


Works, Cincinnati, O., U.S. A. 


NEW YORK. CHICACO. BOSTON. PHILADELPHIA. ST. LOUIS. 
ALFRED HERBERT, COVENTRY, ENG. 


DIETZ, SCHUMACHER & C0, ENGINE LATHES. 


I CINCINNATI, OHIO. 
IMMEDIATE DELIVERY N 
Standard Engine Lathes, 14° to 26” swing. | . ' 


Improved Radial Drills, 52” to 120”. 
LATEST IMPROVEMENTS. FINE WORKMANSHIP, 


No expert required to use them. A full line kept constantly in stock by 


DAWSON & GOODWIN, Chicago, Il. J. J. McGABE, New York City. 


a LAME « GORDON romeie Heating fo 


I ro TE OMG & SHIPLEY MAGE TOOL, aa a 


REGULAR SIZES. 
| 60 inch by 60 inc vh by 12 feet. 
: 48 12 








QUICK DELIVERY ON - 


1%” and 18”. 


Latest Improved; 
Heavy and Powerful, 





CUTS ALL FEEDS AND THREADS 
WITHOUT REMOVING A GEAR. 

































PAS 2 
iS “ * 38 * “*“ g 
& 24 ** * 94 ss “*“ 6 
i 1 * * 15 = 4 Ty 
PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES GNED. 


Write for full information, photographs and prices. 


SCREW MACHINES, HUB MACHINES. "% esau Wiig iciwi co. 


NEW DESIGNS, LATEST IMPROVEMENTS. THE GISHOLT 


STANDARD ENGINE LATHES, MILLING MACHINES, IRON SHAPERS, IRON STIRLING 


PLANERS, DRILL PRESSES, POWER PRESSES, WATER TUBE SAFETY BOILERS. TURRET 
And special machinery for bicycle manufacturers. Write for what you want. SAFE. ECONOMICAL. DURABLE. 


Vv No cast metal. No flat surf: No Ititudi 
dD A SO IN & G O ODYV 1 N; and. make tig ight core a fe skets " pte an - a . " . ° 
| sone © interior every tube. Write for 


The NATIONAL 


MACHINERY CO. 
AND PRICES. TIFFIN, OHIO, 





























‘ 4 catalog Z, ; 
CHICAGO, ILL. ” And Universal Tool Grinders. 
THE STIRLING CO.,, 
CENTER CRINDERS, O SAY __ Gen’! Offices, CHICACO, ILL. CISHOLT MACHINE co., 
WILLIAM BARKER & CO., Mfrs., 
IRON AND BRASS WORKING MACHINERY DID YOU SEE Branches in all Cities, PULLIAN BLDO. MADISON, WISCONSIN. 
CINCINNATI, OHIO. y Pryibil’s Ele gant Hanger Boxes? They are reamed 

m a special machine which leaves the bearing 
surface very smooth and lished. The bore 
being very exact, the shaft has the maximum 

EVANS FRICTION CONE CO. 52:30. 10 EARN MORE, LEARN MORE. 
boakive ond satlabte. Hi: ingers of ne at des sign, j 


HANGING AND STANDING | ANGERS OF ALL ntti eee THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 
CONES. all over the world. A specialty with us. 
MADEIN — — = CLEVELAND, OHIO, U. S. A. 


Thousands in r 
mittinef neg iH. P. "Ki 
informati ddr 


No. 85 WATER STREET, 
BOSTON, MASS. 


Wooo Worxine Machinery 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


Electrical, Steam and other Engineering Courses. Elementary and Advanced Mathematics 
Instruction by Mail. Send for Catalogue, and Note the Instructors. A proved success. 


Turned, Ground and Highly Polished 
{ron and Steel Shafting. 
The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING €0., Cumberland, Md. 


MENTION THIS PAPER. 

















—AND— 
PATTERN MAKERS 
MACHINERY, LANDIS BROS. Waynesboro, Pa. 





LEADING SPECIALTIES. cone a fpeene Circular with telegraph code. MANUFACTURERS OF 

Illustrative and Descriptive ‘emake immediate shipments. Our catalogue 
matter, with prives on appli- | ‘*C ’ is devoted wholly to Pulleys, Hangers, Shaft- U NIVERSAL & PLAIN C. RINDING M ACHINES. 
cation. ing, etc. Sent free to any address. Try a sample ; : , 

J Hanger by express. Designed for the economical finishing of commercial work as well as tools. Unless 

* A. FAY & CO. WATER is FREELY USED no economical results are attained. Send for particulars. 
293 to 313 W Front St P. PRYIBIL, Germany: Schuchardt & Schutte, 59 Spandauerstrasse, Berlin. 
3 ed 512-524 W. 41stST., NEW YORK. 


France: Ad. Janssens, 16 Place de la Republique, Paris. 
Cincinnati, Ohio. Cable “ Pryibil, New York.” Use A B 0 Code. England: Chas. Churchill & Co., 21 Cross St., Finsbury, London. 











— 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












P, BLAISDELL & CO,, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 










| F.E. REED CO., 


Worcester, Mass., 3 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 
Manning, Maxwell & Moore, 


Belling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 
424 Snviene Building. Pittsburgh, Pa. 


NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 





nA Tees, 


8 to 18 in. Swing 


SEBASTIAN-MAY. CO., 


SIDNEY, OIFIO. 











WORCESTER, -MASS. 











MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rhine, Germany. 
Manufacture Machines for making articles such as the following: 


All kinds of Buckles, Horse Nails, Spire il Springs, Tin-opening Keys, jae 
for Soleing and He eling r, Chair Links, Box and Coffin Handles, Riv of 
all kinds, Wire Tacks, Screw Eyes ond Screw Hooks, Cr: amps, Hing eS, 
Lock and Pane Nails, Hob Nails 
of all kinds, Corset Buttons, Slid 
ing Bolts, Eyes, Loops, Leaden 






Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 


as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
ete. 


We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 


Milling an 
Gear-Cutting 


Machines. 


Write for prices. 


BRAINARD MILLING MACHINE CO. 


BOSTON OFFICE: 
156 Oliver Street. 





50 Different sizes and styles. 





CHICAGO OFFICE; 


Works at Hyde Park, Mass. 14 S. Canal Street. 





ARMSTRONG LATHE aso PLANER TOOL. 


and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co, Wiley & 
Russell Rite. Lo., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICACO. 


DROP FORGED 
OF STEEL 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY 





WHaT’s THE MATTER 


With our new Cutting-off Machines? 
Write and find 


out 


HurLBuT RoGers Macu. Co.. 


SO. SUDBURY, MASS. 





BORING AND 


TURNING 
Y MILLS, 


4,0 XO ML Swing 


=H, Bickford, 










~~ LarErogt. v. £. 








D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, ete. 





The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 
21 Atherton St.. YONKERS. N. Y. 





— FOR — 








Bicycle 
WATCH - 
- WORK 
OR 
TOOL, 

. - ROOM 
ENGINEERING APPLIANCE CO. 
JAMESTOWN, N, Y. 

. 
MACHINISTS: 

Whe best Shops in the Country are using 
our Drilling Vises. Why don’t you Catch on to this 
new economical tooly Saves Time, Material, Drills; 
dispenses with Jigs on Small Jobs, 

THE DRILLING VISE CO., Chicago. 








FLATHER & COMPANY, 


NASHUA, N. H., U.S. A, 


N LATHES, 


SCREW MACHINES, 


PLANERS AND SHAPERS. 








EE Yourselves as 
Others See You, 


and Solve this Problem by the purchase of a 


2x 24 FLAT TURRET LATHE, 


—BUILT BY=— 


Springfield, Vermont, U. S. A. 





Stover Power Hack Saw 
and Friction Drills, 













Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to 8 
inches. Send 
for circulars 


Mfgrs. of Wood and Iron- Working Machinery 
Special Machinery to order. 

23 River St. FREEPORT, ILL.,U.S.A. 

BUR TON, London, Eng. 


Have 
124-page 
ing line of Sensitive Drills, 
Milling 


just issued new 


catalogue cover 


New 
DWIGHT SLATE MAGEINE G0. 


ET TEs CONN. 


“Catalogue 


free to Mfrs 
To others on receipt of 15 c. 


Machines, ete. 


oldeustom 
ers. 























.s se 

THE COLBURN KEYWAY CUTTER gE 
Built in four Do 3 S 

sizes. Combines EE s © 

many points of &o aso 

excellence. For 25 Aes 

rapid work and Og SAG 

exact duplica- Be Fe oS 

tion of same it has . oae 

no equal. Send Oe 5° a 

<— for illustrated . lard Ree 

catalogue. fa = pes 

BAKER "BROTHERS, os 8 = 
o 28 

365 S. Erie St. TOLEDO, OHIO. to € inches R. B. 3a Ss 


MALLEABLE IRON PIPE VISES. 





= > 6 
= 2 

i=) 
= =. 
es age 
> «5 
—*Bs; 
== -.° 
a Ce 
> +e ee 
oH &ao 
oe Fe! 
Se 5S TEs 
eo? 07: 
ms OFZ. 
a 
=e > 
Ee SS : 





Supts, and 
BARNES’ 


IN UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send fur Catalogue and Prices. 


W FG JOHN BARNES 60, 
1995 Ruby St., Rockford, Ill. 


* ENGLISH AGENTS, 









CHAS. CHURCHILL & CO.,Lro., 
21 Cross Sr., Finssuny, LONDON, &. C., ENG. 
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THE LONG & ALLSTATTER 60,, 


HAMILTON, OHIO, U.S, A. 


STARRETT’S FINE 


OVER 300 VARIETIES AND SIZES OF 

















Skilled mechanics prefer them. 
aoe de alers sell the +41 F Send 
r Catalogue. . 
peubes Pusan ane eheane. | S he) tar r e ‘f 
PUNCHES AND SHEARS | | ATHOL, MASS., U. S. A 








W.C. YOUNG MFQ.CO.. "ua" 
. s 7 iT) MASS 


WELDING MACHINES i 
AND DROP HAMMERS, | '00tLathes, Engine Lathes, 
DETRICK & HARVEY MACHINE CO.. 


BALTIMORE, MOD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping acai, 
Made in all Sizes to Cut from 1-4’ to 6” 


The simplest and most durable machine in opiate nce, 
The thre “7 hes head is made entirely of steel. o links, 
levers, springs, caps, cases, blocks or die rings in« CP 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list 


Manufacturers of The Open Side Iron Planer, 


Albro Worm and Worm Gear 


Consumes less 




















Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


\ DRAWING MATERIALS 


power and gives 
better 





results 










AND C4 a than any other 
. 1 . rn y - eo 
surveying Instruments, ‘ \ System. Infor- 
Sel eats am Gie weson taninn male ciao den, * mation cheer- 
and our goods are warranted to be as nearly perfect as it is possible 
to make them. Prices reasonable fully furnished. 


CATALOGUE ON APPLICATION. 





e rhe Albro-Clem 
Elevator Co. , 


41] & 413 Cherry St, 
Philadelphia, Pa. 


BOSS SPRING —_— 


Made 
From 


$ inch mailed till April 1, for 50 cts. 


STANDARD TOOL co. 


ATHOL, MASS.,U. S. A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 


CATALOG FREE. 








COFFIN SLEIGHTON D SYRACUSE,N.Y 


wibul phititils latal Lit : 
~ MACHINISTS” SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 














COFFIN & LEICHTON, SYRACUSE, N. Y. 


THE 


WORLD RENOWNED 


C. H. ._BAUSH & SONS, 


HOLYOKE, MASS. 








Manofaeturers of 


a, Patent Raia 





Automatic Injector. 


90,000 IN USE IN THE 
UNITED STATES, 


25,000 IN CANADA AND OTHER 
FOREIGN COUNTRIES, 


Send for Catalog. 


PENBERTHY INJECTOR CO. 


124 SEVENTH ST., DETROIT, MICH. 





of every descrip- 
thon. 





All sizes from 83 ft. to 10 ft. arm. 








‘MECHANICS o= 


_ chanicaland « Aree ctural Drawing, Steam | 
ing (Stationary Marine, Locom 

ie 7 etricitt Pl mbtinq, He atin a, Civil 

Brugin'y, Ce a & Me tal Minin go, English Bronehe 3, 


TAUGHT BY MAIL. 


Twenty-seven Courses of Study. Send for free | 
circular, State subject you wish to study, — | 










| The International Correspondence Schools, 
SCRANTON, PA. 









QUIIT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindies. 
WILL DRILL UP TO % INCH. 
Sensitive and Positively Driven. 


yes A. 0. QUINT, Hartford, Conn. 





VISIBLE WRITING 





ae. 





NT ANY THING INTH : 


“¢SES: DROP HAMMER 





¥ xo 

Writes every letter in sight of operator. 
Does most of the work, in writing AUTO 
MATICALLY, and yields in the time thus saved 
additional work, 


SMyp "6 


\3 R 
HORE TOMATIC DROP ur 


Miner a Peck Mi g 16. @>. 


NEW HAVE N, Cc appt 


It acts as if it studied the convenience of 
the operator at every turn, and thereby 
lightens his labor and renders him capable 
of doing more. 








SEND FOR CATALOCUE. 


RRASTER MACHINE SCREW CO 


It has a knack of keeping well, and is 
tlways ready at critical or other times. 






These are some of the reasons why it is 
different from all other writing machines, 


COLUMBIA TYPEWRITER MFG. CO., 


202 Broadway, New York. 





Maneineturere of Set, ino & 
Machine Screws, Studs, etc. 


NOVER’ 


HANDSOME CATALOGUE ON 


ON NDENSER 
THE CONOVER MFG6.CO. 39 Cortianor Sr.NY. 





Send for FREE ~Ol A. 





BELT 


on hes 

















| | 


14 in. x 6 ft. Hendey-Norton Lathe 


and 12 in. x 4 ft. Hendey-Norton Lathe. 
These are modern, high grade, practical tools, and are especially adapted for tool- 
room work. 

Norton attachment for screw cutting, giving 36 different threads 
ear box 


They have the 
and 36 different feeds with only two changes of gear, and movement of lever in g 
from one notch to the other r 

Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction. Invaluable for internal or duplicate work. 














The 


12 in. 


Tool Co's, Standard Chuck, used in making small taps, reamers, etc. 


lathe is fitted with drawing-in sleeve and American Watch 


Work finished first and cut from bar afterward. No centering required. 
See carriage reverse lever by right-hand side of apron ; 
shaft shipper required 


no reaching for counter 
Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 
| EUROPEAN AGENTS: CHAS. CHURCHILL & CO., LONDON, ENG. 


= SCHUCHARDT & SCHUTTE, BERLIN, GERMANY. 
EUGEN SOLLER, BASEL, SWITZERLAND. 
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“IN CL 


NSTI STINT INSTING 
\ \ 


Wester PEEP Rey A ENS AEN 
INNSJINSS INNS ENS S/INNSINSSIN iN 
i AS i" eieK 





ws 

NS 

S Of Lathe 

Dy s rly confess to 1 
aye TE —_ itating a 
wa ne that is e -xceedingl y 

eR in a lathe of any size, up . 
Pe it well—a Center G srinder that is a 


with all of the troublesome ‘*toggery 
trations of 


“| quite an e xhaustive 


such tot yls. 
treatise anent this 


-Center Grinders. 
yle 


One more point : 


Ucland & Faulconet am f'g Co., 


the very best in existence— 


me it will grind the hardest ce —_ 
30-inch swing - do it quic klv and do 
solute ly self-conté ruined, an d dis spe = 
> th at usually atte nds upon the min 
tis of m« xlerate cost We issue 
Shall we mail it? 


nakin 


little tool. 


Ss 


Detroit, Michigan. 











Sass ass 





- AIST 





Sa 


G2AG Aly sy (iN 
SOCAN \} 
MA Vl \ 





Ti rm” i Tm WORK), 
V0 and Walt Ste, PRILADELPSUA 


Branch Office, 


245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y, 





Over 45,000 Engines in Use 





STRANGE, BUT TRUE!! 
Taz New Process Raw Hive Gears 


ASTONISH THE 
MACHINERY WORLD. 
They Outwear 
any Metal. 

They require No 
They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


= PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE,N. Y., U.S.A. 








Sold at all Machinists’ 


T. R. ALMOND, 
88 & 85 Washington St., 
Brook tyy, N. Y. 


= 





Almond Drill Chuck, |. 




















= ——s 


2 styles, Built from 1 to 60 Horse Power. Send for Circular 


BACKUS WATER MOTOR CO. Newark,N.J 
Also Mfrs. VENTILATING FAN 


W. D. FORBES & C0., 


1302 Hudson St., Hoboken, N. 


OF 





J. 
BUILDERS 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 


HIGH ART ENGINES 


the Celebrated 


IDEAL 


Built by 
A. L. 


IDE & SON, 





U.8. A 
rect Belts 
t Connected, 
ple & Compound 
wer is req i 


1, 
















STANDARD ¢ 


KEPT IN STOCK. RIVER ST ROCHESTER.N.Y. 





nEUT, 


cm 





@Pontasle Power 
SANS 


. FoR ALL PURPOSES. 
EVERY MACHINE 
FULLY WARRANTED. 
FREE our new catacocue 
. SEND FOR IT. 








the drilling 
money-making 


BICKFORD 


3 3 PIKE ST 





OLD CURIOSITY SHOPS. 





That’s what some shops are to-day judging 


LEARN ALL ABOUT IT. 


Seeeoe 


from 
machinery they use. Why not have 


machinery, such as the BICKFORD? 





DRILL AND TOOL 2. 


DOCS VEVVVVVSSS SESSA 
., CINCINNATI, O., U.S.A 











MANUFACTURERS i 
OF IMPROVED 


LUSS; STEAM ENGINES @i 


ONT RARTS 
C AKEN FOR [omrcere ‘Powe ANT 


> — COMPANY. 


ECLIPSE CORLISS ENGIMES, 


40 TO 2,000 H. P., Ai.L STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


ENGINES 


WESTON ENGINE CO., Painted Post, N. Y. 


or ante 
Se & ¢ _ 








hati’ Vaan 






(Tandem Compound.} 


met On 





AUTOMATIC 
Itidstt SPE EDbD 





AMES IRON WORKS, °N%* 


88 Cortlandt St., New Vork City. 
18 South Canal St,., Chicago, Ill. 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 











VERTICAL, HORIZONTAL, MARINE 
VERTICAL AND HORIZONTAL BOILERS. 


fk HOISTING ENGINES, 
WESTERN 2 ENG, ra Cit 








AGO 














CASAS AIC IO Eee AS AS AOS aS a -@ a a et pat 
u WE MANUFACTURE I 
u Tl 
‘ FLANGED FITTINGS i 
a i 
It OF ALL KINDS, I 
It Conforming to the new standard for i 
I 200 /bs. pressure, and for higher I 
I pressures, if desired. i 
I Write for our new Illustrated tf 
<}> Catalogue and Price List giving “> 
qt all dimensions and particulars. I 
Ik THE a 
It 

: KELLY & JONES Co. o 
a 104 JOHN STREET, rif 
NEW YORK. * 
@ 44) 














Bc * SHEARING MACHINERY 


© BOILER MAKERS ROLLS. > 
New Doty MaNuFACURING ©: eh 
cient __ Si _Wyels. |] 




















RY STEAM 


Simpson's Centrifugal 
Steam Separator. 


to Engines, Dry Houses, ete. 


A or B, as convenience may require; 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Tifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumzer St., E. Bostcn, Mass., Agent, 

JAS. BEGGS & 00., 9 Ney Bt., New York, Agents. 


For Supplying Clean and Dry Steam 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 


MOFFET PORTABLE DRILL. 











UNSURPASSED Weighs 48 lbs. and 
i drills from % to 
ASA 2 244 inches diam- 
REAMER en 
8 . 
— Runs with Steam 
Will work in any —or— 


position. ‘ Compressed Air. 


Manufactured by 


leat . 3.4. TIMOLAT, 


hee CG es aeeeOW Wan. 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, | Estimates and Plans tur- 


HANGERS, Etc. 







nished for transmitting 
Power by 


a HORIZONTAL 


) 


Friction blutch Couplings. | 


AND 


) VERTICAL 
SHAFTING. 


STEAM SIRENS. 


[WHISTLES. 


it 


Send for Catalogue 





scone 465 & 467 W. Broadway, 
NEW YORK. 








Send for Circular, 





17 Dey St., New York. Also for Erecting same, 
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BROWN & SHARPE MEG. CO.! 
rPROWIDE2ZToCeE, Fe. I. 


VERNIER CALIPERS. 


Accurate Tools 
— 


make Accurate 
Measurements. 
Vernier Calipers 
y " are Accurate 
Tools. Vernier 
Calipers make Ac- 
{ } curate Measure- 
ments. 





Vernier Calipers 
have been a part of 
our product for forty 
years, and we believe 
we know how to attain 
accuracy. Four sizes 


in stock: 3in., 6in., 2 
| in. and 4 4 in. " Large r 
UJ sizes to order, 











RE +e NTATIVES AT HOME: 


Tus FRED. A. RICH, 23 So 
N York Ciry—F. G kRETsC HMER 136 Liberty St., Room 507. 
Burra! y R. HOFFELD & CO ‘el Cars oll St 
Croncinnatt, Ont h \ ws &cCo 27 W Fourth St 
PITTsBU R« Pa.—t BAIRD MACHINERY CO 74 Wat st 
REPRESENTATIVES: ABROAD: 
Seotssp—-BUCK 6 BIOEMAR 2») Whitechapel Koad, London, ¥ 
EnGitanp—CHAS pea HILL & co., Lt 11 Cross St bse v Landon E. C, 
Gee N sé palace rT & sé at rTE, 59 Sp .~ rass¢ Berlin ( (Small Tor 
GERMA GUSTAY DIECHMANN é SO HN Zimmer-Strasse 47 Berlin, 8. W 12, ¢ 


"pacoes fie i FRERES & CO,, 21 it ue Marte Paria 
FRa . G. KREUTZI ,ERG ER, 140 Ri de Neuilly Puteaux (Seine 


snore Toor 











CYLINDER BORING MACHINE 


THE NILES TOOL WORKS co., 


, HAMILTON, ONTO. 












Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. 
Look for Trade Mark. 


JENKINS BROS., 


PHILADELPHIA. CHICAGO, 





NEW YORK, 


BOSTON. 





WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, ete. 
















Manufactured by 


G. A. GRAY 


vga nae ing OHIO. 
THE FOLLOWING | J. A, Fay & Eg ran Cé 24 South Canal Street, Chicago 


THE ex... 


MACHINERY gy ng, Carlisle & Turney 193 Bank Street, Cleveland. 
- : 4 ° As — ey & Co.. ‘ 227 West 4th Street, Cine innati. 
MERCHANTS CARRY | p< , Carey & bios. be... 26 Light Street, Baltimore 
SAMPLES. LJ. J. McCabe Ri0800066- 0h00cce0s ‘14 ‘Dey Street, New York City. 





THE GARVIN MACHINE CO0,, 


MAKERS OF AND DEALERS IN 


METAL-WORKING MACHINERY 


OF EVERY KIND. 


Universal and Plain Milling Machines, Drill Presses, Screw 
Machines, Hand and Engine Lathes, Planers, Turret 
Lathes, Shapers, Gear Cutters, Die and Cutter 
Grinders, Tapping Machines, etc., etc. 
A COMPLETE LINE OF 


SPECIAL BICYCLE MACHINERY, 


Write for catalogues and list of new and second- 
hand machinery for immediate delivery. 


Laight and Canal Sts, NEW YORK. 
5{ North 7th St., PHILADELPHIA, PA. 
“SPACE 38 CHICAGO CYCLE SHOW.” 






, ” SCREW 
SLOTTING MACHINE. 





PRATT «& WHITNEY CO., 


HARTFORD, CONN., U. S. A. 

Have recently improved the construction of 
Drop Hammers and made substantial reduction 
in the price of each size from 250 to 1,500 
pound machine. 

Die Sinking, Milling and Profiling Machines 
: and Trimming Presses are also offered at re- 
duced prices. Quotations will be given on application. 


NEW YORK, (38 Liberty St. BOSTON, 47 Pearl St. 
CHICAGO, 42 & 44 &. Clinton St. 


ra DROP-FORGING PLANTS 
ror BICYCLE work. 


We are prepared to quote on complete plants, 








including all necessary dies and tools. 





THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 














Warner « SWASEY. 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. 





























THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


aire INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 
a 







Cuts, Photographs 


and Prices furnished on application. 


M 
DOU BBLE-TUBFE 


= + hil ve 
he) a ETROPOLITAN 


Ai 
“52 


MANUFACTURERS OF 


ENGINE LATHES 





Send for our New 
Book. Sent free. 


FIFIELD TOOL Co.. 
LOWELL, MASS. U.S.A. 


* Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY 8T., NEW YORE. 








from 17 to 64 in. swing. 





4-in, ENGINE [ATHE 


114” Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


SS) VIYMAN*GORDON 


— (ton ORCESTER, MASS 
a 








J. M. ALLEN, PrEsIDEnT. 
WM. B. FRANKLIN, Vice-PREsIDENT. 
B. ALLEN, Srconp VIcE-PRESIDENT. 


= ~ 
———_—P 


——-5" DROP FORGINGS |i 
— WOOD WORKERS’ VISES ~ [im 


J. B. Prerce, SECRETARY & TREASURER. 











THE ACME MACHINERY CO., 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, @@ 


Acme Single and Double Automatic 


BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE—SECOND HAND. 


One 48” x 48” x 16’ Putnam Machine Co’s. Planer. This Planer is one which we 
have in our own works, and which we wish to replace with a longer Planer. It has one 
vood order throughout, but is of old pattern. Can be seen at 











P.T. DEC. 5, 1882, 
PAT. DEC. 4, 1888, 
Pat. AUG. 25, 1885, 





head on cross rail. Is in 





work in our factory. Address, 
THERE HENDEY MACHINE CO. 
Torrington, Conn. 
Manufacturer 
-0f— 


au] UM.CARPENTER Qe 
PAWTUCKET.R. |. 


APS & DIE 

















Sasa 


rN 








